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Oa Cerebral Homologies in Vertebrates and Invertebrates. 

Bj Professor Owef, C.B., HE.S., P.L.S., <&e. 

[Read November 16, 1882.] 

Ik a study of the homologies of the Divisions of the Vertebrate 
brain with Nerve-centres in Invertebrates, the subjects of com¬ 
parison should be the best-developed anterior and special-sense 
masses in the latter and the least-developed ones in the former 
subkingdom. 

In many Pishes— Lepidostem^ Angwilla^ e. g.*, the neural 
masses in direct relation to nerves of special sense are as large as, 
or larger than, those not so related bearing the names of “ cere¬ 
brum ” and “ cerebellum,” these being the homologues of those 
centres which receive, in higher Vertebrates, such vast accessions 
of grey and white neurine as to represent, or seemingly compose, 
the whole organ inown as the brain” in man and most 
mammals. 

The chief accumulation rises and expands from the parial 
nerve-tracts or crura ” between those portions of the tracts 
which, in front of the cerebral hemispheres, develop the masses 
or ganglia related to the sense of ‘‘ smell ” and those behind the 
hemispheres, related to the sense of “sight.” Next in retral 
succession are enlargements related to the sense of “ taste ” and 
* ‘ Anatomy of Vertebrates,* 8vo, vol. i, (1866) p. 275,6gs, 174,175* 

Mm. mvm. —zooncoY, von. xvii. 1 
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to movements of parts of the mouth ; behind the “ trigeminar ’ 
centres are those subserving the sense of hearing; ” above these 
centres Hses the ‘‘ cerebellum.” 

Thus the central masses of the neural axis in relation to the 
special senses ” run in longitudinal sequence from before back¬ 
ward, and might be called the ganglions ” of smell, sight, taste, 
and hearing. 

These several sense-centres are not in contact with one ano¬ 
ther in all Vertebrates. The olfactory ganglia are connected by 
long cords with the optic ganglia in many fishes (Cyprinoids 
€, ^ . The tracts intercommunicating with the trigeminal lobes 

recall the corresponding ones known as cesopbageal cords” 
in Mollusks and Insects, Short and thick in all Vertebrates 
are the tracts of the macromyelon, or medulla oblonga,” con¬ 
necting the gustatory with the auditory nerve-centres; but all 
such centres, with superadded masses, are reckoned parts of 
the “brain.” 

The condition which affects the length and tenuity of the tracts 
connecting the optic (diagi’am, p. 13, a f) with the oral (ib. h) 
nerve-centres in Invertebrates is the course of the alimentary 
canal (ib. e 1) neuradf? along the interspace between the fore¬ 
most and the nest nenral centres. 

The elongated homologues of the vertebrate “ crura cerebri ” 
are termed by Lyonnet, with sound homological views, conduits 
de la moelle epiniere ” J; by later anatomists, rejecting bis views, 
“ cBsophageal cords ” or ** commissures.” 

In illustration of the present suggestions of the homologies 
in question, I propose to take, from the group of Arthropods, the 
nervous system of the Locust §. 

The first, commonly foremost, neural mass (diagram, a)^ which, 
by the course of the oesophagus, a, in Mollusks and Articulates, 
is turned to the haemal aspect of the alimentary canal, is that 

* Tom, cit p. 275, figs. 177, 178. 

t Ib, p. 27fi, fig. 179 iOhimcm'a). See also fig. 3, “ On the Homology of the 
Oonario-hy^pophysial Tract,Journal of the Linnean Society, Zoology, voi. xvi. 
p. 135. 

t ‘Traits anatomique de la Chenille qiii ronge ie bois du Saule/ 4to, 
1762. 

§ As represented in Caloptenus femur-Ti^nm^ C, sptetus^ and O. UvittatuSi 
by the exemplary dissections and microscopic sections by MM. Burgess and 
Mason, described and figured by Prof. Packard in the ♦ Second Eeport of tlic 
H.S. Entomological Commission/ 1880, pp. 223-242, pis, ix.-xv. 
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wbicli is usually designated the “ supracBsophageal ganglion,’^ or, 
after Lyonnet and Cuvier-*, “ fche brain.’’ 

This consists of a pair of neural masses, or “ hemispheres,” 
confluent mesially for one half of their longitudinal extent, before 
and behind which confluent tract they are free. Each moiety 
presents three lobes or enlargements, the smallest of which re¬ 
ceives the antennal nerve, a second, the largest, the optic 
nerve,/, the third the ocellar nerve, yf. From the cesopha- 
geal surface of each moiety proceeds the tract or “ commissure,” 
d, which, traversing its own side of the gullet, converges to and, 
with its fellow, expands into the neural mass termed the sub- 
oesophageal ganglion,” J. 

"With this neural mass are connected by origin or insertion 
the nerves to the ^Hrophi,” i. e. the labrum, the mandibles, 
the maxillae, the labium with its tongue-like extension, and the 
sense-organs called ** maxillary ” and “ labial palpi,” together with 
the complex muscles of these several parts. 

The properties of the vertebrate mouth, viz. taste and motions, 
may be reasonably assigned to the foregoing invertebrate oral 
organs: accordingly the nerves connected therewith, endowing 
the mouth with the same characteristic powers and properties for 
testing, seizing, and comminuting alimentary substances, I deem, 
with their neural centres, to be homologous with those of like 
endowments in the vertebrate animals. 

The part of the vertebrate brain to which, therefore, the so-called 

suboBsophageal ganglion ” in Invertebrates is analogous and, I 
conceive also, homologous, is the basis of the epencephalon known 
as the medulla oblongata ” (macromyelon), or so much of that 
myelenceplmlous tract as may be in connexion with the trige¬ 
minal and hypoglossal nerves—the neural machinery, to wit, for 
the sensations and motions of the parts forming or being lodged 
within, or furnishing secretions to, the vertebrate mouth. 

Through the diiferent course of the gullet, in relation to cer¬ 
tain nerve-centi*es in Vertebrates and Invertebratesa greater 
degree of juxtaposition and concentration of those centres con¬ 
nected with the special senses, and the neural mechanism relating 

* “ Le cerveau proprement dit/^Legons d^Anat. coaapar^e, ed. 184,5, tom. iii, 
pp. 305, 335, 

t I omit the filaments connecting the foremost minute mesial ganglion of the 

**sympathetic” or slomato-gastrie” system ivith the above cerebral mass. 

I Linnean Society’s Journal, vol. rri. p. 135, figs. 3 and 3. 
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to the reception of their impressions, is possible in the group in 
which the “ brain,*’ or sum of such centres, is not traversed bj 
the alimentary canal. 

We are thus prepared for the conception that, as the oi'al 
nerve-centres in Invertebrates are so far removed from the narial 
nerve-centres, so the ear-organs and their centres may be corre¬ 
spondingly remote from the oral ones. 

Johannes Miiller recognized a structure in the fore leg of the 
Gryllm hieroylyplus^ which von Siebold detected in other Ortho- 
ptera; and this structure was by both regarded as the true seat 
of the auditory sense. The vesicle, in connexion with a gua$i 
tympanic membrane closing an orifice in the fore leg, receives 
two unusually large nerves from the foremost ‘Hlioracie gan¬ 
glion,** 0 ; these nerves acconapany the tracheal branch of the 
vesicle; the lesser nerve attaches itself to the vesicular dilatation, 
and there expands into a flattened tract, displaying a structure 
akin to that of the acoustic-nerve lining of the semicircular 
canals in Vertebrates. This interpretation is accepted by the 
experienced anatomist of the Arthropoda, Prof. Packard, who 
writes:—In the green Grasshoppers, such as the Katydes and 
their allies, whose ears are situated in their fore legs, the ‘ first 
thoracic ganglion ’ is a complex one” such auditory nerves ” 
communicating therewith. 

Although, physiologically, the remoter neural mass may bo 
compared with the part of the epencephalon in connexion with 
the auditory organ, it may be too much to look for consent to 
a corresponding homology. And, if such be denied, yet the 
retral transfer of a sense-character beyond the gustatory one to 
the foremost or even a remoter thoracic nerve-mass may not, con¬ 
sequentially, affect the grounds for homologizing both the so- 
called supra-” and subcesopbageal** ganglia, which ax'O con¬ 
stant in regard to their special sense-nerves, with the parts of 
the vertebrate brain similarly distinguished by relations to nerves 
of special sense. 

Conclusions counter to these homologies either limit the term 

brain** to what is called the “supracesophageal ganglion** in 
Invertebrates, or, more consistently, involve a negation of the 
homology of any part of the central neural system in Inverte¬ 
brates with any part of that system in Vertebrates. 


* * Second Eepoi't* &o. p. 225. 
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The latest iieurotomist of the Arthropoda, for example, con¬ 
cludes, emphatically, as follows :—It should he remembered that 
the word “brain’* is applied to the compound (supraoesophageal) 
ganglion simply by courtesy and as a matter of conyenience, as 
it does not correspond to the brain of a vertebrate animal, the 
brain of the horse or man being composed of several distinct pairs 
of ganglia. Moreover, the brain and nervous cord of the fish or 
man is fundamentally difierent, or not homologous with that of 
the lower or invertebrate animals.” “ The nervous cord of the 
insect consists of a chain of ganglia connected by nerves or com¬ 
missures 

The “nervous cord ” here signifies the central tracts—gan¬ 
glionic or otherwise—occupying in Invertebrates what is held 
to be, and is described as, the “ventral region” of the body- 
cavity. 

The structural phenomena cited in support of the foregoing 
negation are:—“ The entire brain of an insect is white, as are all 
the ganglia ”tj while “ the spinal cord of the fish or man consists 
of two kinds of substances or tissues, called “ grey ” and “ white 
substance ” t. 

But the associated microscopical investigators and mani- 
pulaiors, Burgess and Mason, found in the “entire brain’* 
(my “fore brain” or “ hcem oesophageal centres,” a): —“I. An 
outer, slightly darker, usually pale gi^eyisli-white portion, made 
up of ‘ cortical cells ’ ” J; and “ II. The medullary or inner part of 
the brain consists of matter which remains white or unstained 
after the preparation has remained thoroughly exposed to the 
action of carmine. It consists of minute granules and interlacing 
fibres. The latter often forms a fine irregular network enclosing 
masses of finely granulated nerve-matter ”§. 

Eemembering the transposition of the grey and white neurine 
in different parts of the vertebrate neural axis, I cannot give the 
value to a similar transposition in parts of the invertebrate neural 
axis which Professor Packard assigns thereto. 

The eyes of the Cuttlefish are the homologues of those of the 
Lump-fish, as are the optic nerves and the cerebral mass super- 
added, in both, to the centre receiving the impressions of those 
nerves. Such homology legitimately extends from Cephalopods 


* Packard, ‘ Second Keport ’ &c., p. 224. 
t Xb, p. 226. 


t id. p. 224. 
§ id. p. m. 
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to the Invertebrates in wbicli a homologue of the vertebrate 
bemispberes may not be so largely developed or snperaddcd. 

Accordingly I conclude that the collective neural contr(?s and 
their intercommuiiicaiing tracts in Invertebrates are tho liomo- 
iogues of those centres and tracts called “ brain and spinal cord ” 
in Vertebrates, and that such “ neural axis marks, in both 
grades of the animal series, the same position in the bod};, and the 
same local relations to the vascular centre, m, and tho alimen¬ 
tary canal, L As a corollary, the neural axis, or ganglionic cord 
in Arthropods (Jb o n) denotes the neural position, and supports 
the inference that its foremost portion, a, is simply displaced by 
the course of the gullet through the brain in order to open by a 
mouth upon the neural aspect of the body. Tho suppression of 
such transcerebral tract in Vertebrates allows the continuation 
of the alimentary canal forwards to an oral opening on the haemal 
aspect of the body. Here the oesophagus offers no obstacle to tho 
approximation of the main cerebral centres to each other—tlie fore 
brain to the hind brain. Hence that juxtaposed allocation of the 
primary encephalic divisions, associated with the progressive accu¬ 
mulations of grey and white neurine, which the cerebrum and 
cerebellum present, in relation to the centres subservient to tho 
ingoing conductors of sensations and the outgoing ones of motions, 
as we pass in their contemplation from the fish to the ape and tho 
man. 

The so-called “brain ” in the Locusts answers to a part only 
of the brain of a fish ; moreover it is not a “ supracesophageal 
ganglion,” but a “ sub ” or “ hsemmsophageal one. 

The next neural mass in the brain of the Locust (h) answers 
to the epencephalon of the fish; it is not a “ submsophageal gan¬ 
glion,” but a “ supra-” or “ neuroesophageal ” one, and the fore¬ 
most of that series of the neural centres or “ ganglions.” 

The homologue of the vertebrate myelon in Invertebrates is 
not protected by a special bony case or “ vertebral column.” The 
“ ganglionic cord ” is nevertheless the most precious, as it is the 
most delicate and crushable of an insect’s organs. Hence it has 
been, so to speab, ordained that the part of the body’s surface to 
which the neural axis is nearest should not be, as in the beast, 
along the part most exposed and liable to blows. By a modified 
flexure of the limb-segments the trunk of a beetle or lobster is 
turned so as to hold the same relative position to the ground as 
does the part of the beast’s body least exposed to injuries. 
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The aspects of the trunk in locomotion are no primary or essen¬ 
tial characters of a natural group. Some insects, indeed, swim 
with their neural surface upwards, as does the fish. 

Active JBimana, in the aspects of the trunk, differ from both 
beasts and beetles : when a man stands, his body is at right angles 
to the ground, and the limbs are in the same line with the 
trunk. But the heart in man indicates the “ hgemaV” aspect, the 
myelon the ‘‘neural” aspect, as in the animals of lower grade, 
whether vertebrate or invertebrate. 

The restriction by Cuvier of cerebral homologies to the so-called 
“ supracesophageal ganglion ” in the latter zoological division 
leads me to add a few remarks on what may be derived from the 
molluscous subkingdom in illustration of my present subject. In 
this group, indeed, the great anatomist admitted an exception in 
favour of the highest Cephalopoda 

In fact, the encephalon in the Dibranchiate order resembles 
that of Vertebrates in the mutual proximity of the “ fore’* and 
“hindbrains;” so approximated, they are both also protected 
partially by a cartilaginous case which, with some histological 
modification, is analogous to, if not homologous with, the verte¬ 
brate cranium. 

But the cephalopodic brain retains the invertebrate condition 
of giving passage to the gullet along the tract or part answering 
to the third ventricle; only the lateral boundaries or crural tracts 
are much shorter and thicker than in inferior Mollusks or in 
Articulates. 

Still it is plain that the nervous mass on one side of the gullet 
answers to the “supracesophageal ganglion,” and that on the 
opposite side to the “ suboesophageal ganglion ” of lower Inver¬ 
tebrates* 

The latter, in Cephalopods, sends off the acoustic nerves, and is 
continued into the cords which endow the muscles and skin of the 
trunk with the motory and sensory powers. A closer resemblance 
than is usually seen in Invertebrates to the Vertebrate myelon is 
moreover manifested by the conspicuous ganglions developed on 
the sensory tracts or cords of the trunkf, and the non-ganglionic 
continuation of the motory division of the body-cords continued 
from the Oephalopod’s brain. 

* Op, cit tom. iii. p. 297. 

t ‘ Anatomy of tke Pearly Nautilus/ 4to, 1832, p. 38, pi. 7. 3. 
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From the beginning of the short and thick side tracts which 
indicate, if they do not represent, the parts of the vertebrate 
brain intervening between the “ pros-’ and epencephalon the- 
large optic nerves are given off. I need not repeat their well- 
known characters and developments in relation to the large and 
complex eyes of the Bibranchiates. 

Beyond the origin of the optic nerves each side tract teiani- 
nates in a “ subcesophageal mass, divided into two portions and 
supplying the parts corresponding with those in Vertebrates 
which send and receive their nervous influences through the 
‘^medulla oblongata^’ (macromyelon) and the “spinal cord’" 
(myelon). 

The dibranchiate homologue of the supraoesophagcal ganglion 
moreover supports a part of the vertebrate cerebrum, less mani¬ 
festly, if at all, shown in other Invertebrates; it is a superposed 
mass of a whiter colour than the rest of the encephalic centres, 
with an indication of a division into a lateral pair of lobes, and, 
in Sepia, presenting a subtriangular form with the apex anterior. 
From the deeper-seated part of the “ supraeesophageal mass 
are sent oflf, besides smaller filaments, a pair of nerves, or “ crura, 
which converge and are lost in a more anterior ganglionic mass 
—the “ ganglion sus-buceal,” or the superoral ganglion, of Cuvier 
—which distributes nerves to the delicate membranous folds and 
processes developed from the interspaces of the cephalic arms, 
and to the plicated and papillose lips which surround and project 
anterior to the beak, and which soft and lubricous parts we may 
reasonably suppose to receive from tlieir supercesopbagoal, or 
cerebral, centres the faculty of judging of the odorous qualities of 
the substances to be seized by the heak- 

From the anterior portion of the larger “ subcesophagear' 
mass are sent off nerves to the rasping and gustatory organs 
within the mouth, and the larger nerves which supply the eight 
cephalic acetahuliferous arms and tentacles. From the pos¬ 
terior division of the subcesophageal mass are sent off the moto- 
sensory nerves of the trunk already noticed, and also visceral 
nerves 

In the Tetrabranchiate Cephalopods tie foregoing primary di¬ 
visions and functions of the brain are simplified, and so are more 
clearly manifested. The cartilaginous defensive ease protects 
only the homologue of the sub-’* or, rather, “ neurcesopiageal ** 
* ‘ Memoir on the Pearly Nautilus/ 4to, 1832. p. 37, pi 7. % 3. 
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ganglion, whicli is more distinctly divided into a fore and hind 
mass. The first of these supplies the anterior or cephalic mus¬ 
cular and tegumentary parts, the second the posterior or corporal 
ones j and from this division or cerebral centre are deriyed the 
neryes of the acoustic organs developed or imbedded in the cor¬ 
responding supporting cartilage^. 

The super- (haem-)oesophageal body develops no peripheral lobe, 
is in the form of a thick cord which sends forward nerves to oral 
parts suggestive of an olfactory function, and, laterally, the large 
short cords, swelling into ganglions, subserving the retinal supply 
of the pedunculate eyes. 

The brain-space traversed by the gullet is wider than in the 
Pibranchiates, the annectant tracts between the “ supra-” and 
‘‘ suboesophageal ” masses are longer; but their resemblance to 
the oesophageal cords in the Articulates is still closer in the mo¬ 
difications of the cephalopodal type of the nervous system, espe¬ 
cially of its encephalic centres, which are seen in Aplasia and all 
lower Mollusca. 

And here I need only to refer to the rich series of monographs 
on this branch of comparative neurology, for which we are in¬ 
debted to our fellow Member and labourer Mr. Eobert Garner, 
of Stoke-upon-Trent f, still in enjoyment of health and intellectual 
vigour; also to another, whose loss we lament, the late Pr. Albany 
Hancock, E.E.S.f: 

In his admirable researches on the ISTervous System of Insects, 

■ Newport § discovered that “the nervous cords between the 
ganglia included two columns,” and that “ the inferior column 
alone goes to the formation of the ganglia, whilst the superior 
Hes upon them without any perceptible enlargement.” Upon 
this he founded his distinction of the “ motor ” and “ sensitive ” 
columns in Insects as in Vertebrates. This, of itself, must weigh 
in the question of the homology of the ganglionic cords of Arti¬ 
culates with the myelon of Vertebrates; and acceptors of such 
homology gain by a determination of the corresponding surfaces 

* Macdonald, Anat. of the Nautilm unMHcafns^ PhiL Trans. 1855, p. 279. 

t See his beautifully illustrated memoirs in the Transactions of the Linnean 
Society, vol. xvii. (1837), and in the TranBaetions of the Zoological Society, 
vol. ii. (1835). 

\ By monographs in the publications by tbe Bay Society, in the Annals of 
Hatural History,^ and in the * Philosophical Transactions,’' with bis associate 
workers Embleton and Alder. 

§ Philosophical Transactions, 1843, p, 243. 
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of the entire frame in the two groups. If the ganglionic cord be 
the homologue of the myelon, the surface of the body next to 
which those nerve-centres respectively extend must bo the same. 
If such surface be turned downward in the ordinary station and 
progression of an Insect, the columns on which the sensory gan¬ 
glions are formed will be “ inferiorwhile in Vertebrates, accord¬ 
ing to the position in which the body may be carried, the gangli¬ 
onic or sensory columns will be ‘‘ superior ” in the beast and pos¬ 
terior in the man. Terms, therefore, defining aspect and position 
independent of the accident of limb-direction, should bo accept¬ 
able : “ neuraland ‘‘ haemal ” are as applicable to parts as to 
wholes. 

A heart, whether compact or elongate, has a surface looking 
toward the neural aspect,” and a surface with an opposite aspect. 
One may predicate of the hsemal side of a “ heart ” or dorsal 
vessel ” whether it be at the fore side of the body (in a man), or at 
the under side (in a beast), or along the upper side (in an insect). 
So likewise with regard to the nervous axis : Newport’s sensory 
ganglions in that of the Insect are developed in and from the 
cords on the “neurar’ side of such axis, as they are in the 
‘‘neural” columns of the Vertebrate myelon, as distinguished 
from the “ hsemal ” columns. 

Developmental researches may gain by such appreciation. The 
admirable Investigator whose recent loss morphologists deplore, 
thus writes:—“ The embryo of Feripaiiis shows what w^as once 
part of a continuous slit running nearly its whole length it 

at first leads into the alimentary canal, like the neufenteric canal 
of the vertebrate embryo j but this communication is closed prior 
to the appearance of the first rudiments of the ventral nerve- 
cords”*. 

The primitive streak, or slit, prior to its closure as the medul¬ 
lary canal, occupies the same position or aspect of the body in the 
vertebrate embryo as does the so-termed ventral position in >- 
^atm —that, namely, which in Vertebrates is called ^^dormV^ as 
arbitrarily as in Invertebrates it is called “ventral*”, It is the 
homologous aspect or position of the body in both. 

But, to resume, my contention here is, that the homologues of 
the primary divisions of the brain in Mollusks are the parts known 
in Articulates as the “supra-” and “ subcesophageal ganglions” 
with their commissural or anneefeant cords or “crura,” that 
* Bilfour," Comparative Embryology/ 8vo, 1881, vol. ii. p. 312. 
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the topical relations of these parts to the gullet are the same in 
both great divisions of Invertebrates, and that the homologies of 
the aforesaid parts )vith the primary divisions of the Vertebrate 
brain are affected solely by the altered relation thereto of the 
gullet and mouth. 

The homologies of the Dibranchiate brain, notwithstanding the 
oesophageal and oral differences and a non-appreciation of their 
essential nature and cause, were recognized and affirmed by the 
Father of the anatom^^ of the Mollusca. They are clearly ex¬ 
pressed in the first of his immortal ‘ Memoires ** on that subject; 
and are briefly summarized in the ‘ Logons d’Anatomie comparee.’ 
After describing the “ sub-” and “ supraoesophageal ” centres, 
Cuvier affirms:—“ On pourrait comparer le premier an cervelet, 
I’autre au cerveau des Vertebres.” If for “cerebellum*’ one 
writes “ epencephalon,” this defined correspondence of the brain 
of the highest Mollusks with that of the lowest Vertebrates would 
square with my own convictions. 

But now I am driven to ask, Why did Cuvier refuse to extend 
his views, whether homological or analogical, of the answerable 
parts of the brain in Vertebrates and Invertebrates beyond the 
“ supraoesophageal ” mass or ganglion in Mollusks and Articu¬ 
lates ? Because lie declined to extend those views in relation to 
the Vertebrate and Invertebrate encephalic centres beyond or 
below the higher order of Cephalopoda; and he logically pro¬ 
nounced, at the conclusion of his admirable anatomical mono¬ 
graph of the “Poulpe” (Ocioptis vulparis)^ that the class of 
which it was the tjpe—my Cephalopoda Bibranchiata—formed 
not the passage to any other group, and that they have not re¬ 
sulted from the development of other animals, and that their own 
development has produced nothing superior to themf. It must 
be remembered, however, that the transitional modifications of the 
Tetrabranchiate Cephalopods had not at that date been made 
known* 

If, however, the cerebral homologies may he traced, with the 
guidance of the Pearly ^Nautilus, through the still lower, more 
simplified Mollusca, notwithstanding their retaining more of the 
lower and primitive circumoral type, my nest contention is that 

^ *M4moire3 pour servir 4 BHistoire et TAuatomie des Mollusques/ 4tOj 
1816, M4m. !«*■, “ Sur le Pouipe {Octopus vulgari$)j* 

t * M4moir6 sur le Foulpe/ op. cit. p. 43. 
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those homologies may be predicated of the modihcations of the 
brain ia the Articulata. 

So plain, so obvious, indeed, seem to me the grounds for such 
homologies, that I should have shrunk from urging thorn belbro 
my fellow-labourers of this Society were not views very analo¬ 
gous to the restricted ones of Cuvier maintained and asserted by 
the accomplished and experienced comparative anatomist, espe¬ 
cially of Invertebrate animals, in the United States, to whose 
valuable Monograph I have already referred. 

I gladly, however, welcome the alliance of my Master in predi¬ 
cating corresponding parts of the nervous centres in the whole 
series of brain-possessing animals, so far as he felt himself justi¬ 
fied to go. And I avail myself of this concordance to define, 
agreeably with our common views, the aspects of the body in the 
adult Cephalopod, but in the terms which have been suggested 
by conclusions as to the essential conditions and wide extent of 
a possible predication of neural homologies. 

The side of the body of a Cuttlefish or Squid denoted by the 

neurceaophageal ” (“ subcesophageal ” so called) brain-part, 
with the chief nervous extensions therefrom along the trunk, is 
the ‘‘neural aspect,’^ its superficies the “neural surface.’’ The 
side of the body to which the “hsemoesophageal” (so-called 
“ supraoesophageal ”) brain-part has been turned by the course 
of the gullet is the “ haemal aspect; ” its superficies is the “ haemal 
surface.” The “ narrow space enclosed by the arms, which con¬ 
tains the mouth ” together with the entire acetabular surface of 
those cephalic arms, is the anterior or “ oral surface,” answering 
to that so termed in all other Invertebrates, as is the homologouKS 
part in all Vertebrates. The opposite end of the body, with its 
appended fins, is the posterior or caudal end; what is usually 
called the upper surface in adult Cephalopods, as in all lower 
Mollnsks and in Ai'ticulates, is the “ haemal one ; ” the opposite 
surface is the “neural” one. As here defined, and as illustrated 
and named in a former contribution to the Society f? there can 
be at least no doubt as to the answerable aspects and surfaces in 
any Invertebrate possessing comparable centres and cords of 
the nervous system, with comparable centres, or hearts, of the 
vascular system. So the heart in man indicates the “ hsemal ” 

^ Anti p. 2. 

t Journal of the Linnean Society (Zoology), January 1S82, p. 131, figs. 2,3, 
7, 8. 
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aspect, the myelon the “ neural ” aspect of his body, as in the 
animals below him whether vertebrate or invertebrate. 


,0 



Profile diagram of head and brain of insect, with fore part of the neural and 
haemal tracts or centres, in the position thereby indicated. 

The letters of reference are:— a. Hisemcesophageal centre or ganglion *'= 
fore brain. 5. Neuroesophageal centre or “ ganglion ”=:hmd brain, c. CEso- 
phagus traversing the onira cerebri, or connecting-cords, cf, to the neurostome 
in its course, c. Iferve (olfactory ?) to antenna. /. Optic nerve, g. Ocellar 
nerve, h. Mandibular nerve, i. Lingual nerve. Tc. Maxillary and labial 
palpal nerves, h Stomach, or alimentary axis. m. Heart, or hieraal axis, 
w. G-anglionic cords, or neural axis=myelon. o. Foremost thoracic centre or 
“ganglion.” 


Ou Yariatious in Form and Hybridism in 8almo fontimlis. 

By Mr. Feancis Day, F.L.S. 

[Head November 2, 1882.] 

Thebe are few investigations more interesting in ichthyology 
than ascertaining the amount of variation which a given species 
of fish is capable of undergoing while adapting itself to new 
conditions of life; and there does not appear to be any form 
more susceptible of change, when introduced into new regions, 
than members of the genus Salmo. As opportunities occur of 
observing any modifications, I think it highly desirable that such 
should be recorded; for even if unimportant when taken alone, 
they may prove a link in some future inquiry. 

During the past twenty years many additions to onr knowledge 
of the natural history of members of this genus have resulted 
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from carefully watching and noting the progeny oi: these fisiies 
when introduced into the Antipodes by means of ova aont from this 
country. 

It has seemed to me very desirable that we should likewise 
ascertain whether any changes occur in exotic forms acclimatized 
in Great Britain; and I have been especially anxious to watch 
the American brook-trout (really a charr), Sahno font walls. This 
fish is distinct from our common trout not merely in its colours, 
but also in the number of scales along its sides, having many 
more rows descending to the lateral line, while it possesses no 
teeth along the body of the vomer, hut merely a patch or trans¬ 
verse band of from four to eight, situated opposite the conjunc¬ 
tion of the palatine arch with the vomer. 

Bor opportunities of making the following comparisons I have 
to thank Sir Pryse Pryse, of Goggerdan, Cardiganshire, Sir J. 
Gihson-Maitland, Bart., P.L.S., of Craigend near Stirling, and 
Mr. J. Carrington, P.L.S., of the Westminster Aquarium. For 
the American specimens I am indebted to Professor A. Agassiz. 

I propose dividing the substance of my present paper under 
the following heads, each of which will require a short notice;— 
(1) The appearance of Balmo fontimlis as existing in its native 
country; (2) As living in this country in a wild condition in 
streams; (3) As kept in ponds into or through which there is a 
plentiful supply of running water; (4) As retained in aquaria 
where the water-supply is small; (5) Hybrid examples. 

(1) The appearance of the American brook-trout has been so 
often described that recapitulation here appears to bo unnecessary, 
I have found 57 vei^tebree, and the anal rays from 2-3/ 7-S. The 
number of scales varies very considerably in the enumerations 
given by different authors, due to the two modes of counting in 
force. In one only the pierced row of scales along the lateral line 
is taken ; and these vary from 115 to 140. But some ichthyolo¬ 
gists assert that 200 or more rows exist along the latex^al line j 
this is due to their counting the number of rows of scales passing 
down from the back and fiilling upon the lateral line. In a very 
w^ell preserved male example in spirit in the British Museum 
from Lake Superior, 12| inches in length, the head is 4| in the 
total length, while the suhoperele is nearly square, and the c£ecal 
appendages are said to number 34. 

(2) What are the appearances of this fish living in this country 
in a wild state in streams ? It is difficult to answer this ques- 
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tioD, because, owing to its roving disposition, the Salmo fontinalis 
is geoerally only for some period of its existence retained in 
ponds. I have been furnished with several fine examples from 
9| up to 11 | inches, and some smaller ones, by Sir Pryse Pryse 
from Cardiganshire ; and they give the following results :— 

D. 18 0. P.12-13. T. 8-9, A. 10-11 (^). 

200-210 

C.19. 

190-200 

Length of head, males 4^, females 4f to 4f, of caudal fin 5 to 
7| in the total length. —diameter 5 to 5| in the length of 
the head, diameter from the end of the snout and from its fellow. 
The maxilla reaches to beneath the hind edge of the eye. Sub- 
opercle differs, mostly nearly quadrangular; opercle generally 
much narrower in its upper than in its lower half. Teet7i> 
normal. Fins —all the smaller examples (that is, those most dis¬ 
tantly removed from the TJnited-States parent stock) have 2 to 3 
undivided and 8 divided rays to the anal fin. My American 
specimen has 3 undivided and 7 to 8 divided rays in the same fin. 
At Howietoun all I have examined have 8 divided anal rays. If 
this is invariable, it demonstrates that the fish in this country de¬ 
velops the maximum number of its anal fin-rays as found in its 
native habitat. Csecal appendages 25 in one examined. Scales — 
42 to 48 rows of scales from the lateral line to the base of the 
ventral fin; 21 to 26 rows in an oblique line from the posterior 
end of the base of the adipose dorsal fin downwards and for¬ 
wards to the lateral line. Qolom's —the smaller ones with light 
sinuous lines, not seen in the large examples ; covered with light 
round or oval yellow spots, which occasionally coalesce. 

( 3 ) What are the characters of this fish kept in this countiy in 
ponds wherein there is a plentiful supply of water ? Personally 
I have only visited one such locality, the magnificent breeding- 
ponds at Howietoun, from which Sir J. Cribs on-Maitland, Bart., 
has been so good as to furnish me with specimens. These 
fish, taken in July 1882, varied in length from 7| to inches ; 
and in every one the ova or milt was well advanced. 


B. x.-xi. 

185-206 
B. 1. 122-125 . 
188-200 


D. 13 ( 5 ). P. 12 . V. 8-9. 
Csee-pyl. 34. 


A. 11 (|). C. 19. 


Length of head, males 4f to 5|, females 5|, of caudal fin 6 |, 


height of body 4| to 5| in the total length. —diameter 4 | 

to 5 in the length of the head, 1 to 1| diameter from the end of 
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the snout, and If to If apart. Maxilla reaches to beneath tlie 
hind edge of the eye. Posterior edge of preoporcle regularly 
curved, and with a very short but distinct lower limb. As to the 
form of the opercle, it differs in the different examples: in one 
that on the right side of the head is not properly developed, 
leaving a portion of the gills exposed in a similar manner, though to 
a much less extent than observed in the trout and perch at Malham 
Tarn in Yorkshire, due, I am informed, to the occurrence of gill- 
fever in the early age of its existence. The subopercle also differs 
very considerably in the different specimens. Teeth —in none 
is there a median row of teeth along the body of the vomer, 
while the transverse band completing the palatine arch of teeth 
consists of from S to 5. Fins —^the dorsal commences slightly 
nearer the snout than to the base of the caudal fin; the latter 
forked. Scales —40 to 49 rows of scales from the lateral line to 
the base of the ventral fin ; 21 to 23 rows in an oblique line from 
the posterior end of the base of the adipose dorsal fin downwards 
and forwards to the lateral line. Colours —the light sinuous 
bands of the river-form are very slightly developed in these lacus¬ 
trine fish, which are covered with oval or round yellowish spots, 
one or two of which occasionally run into one another, while red 
spots exist on, above, and below the lateral line. 

The eggs from which these fish -were reared were received 
direct from the Cold-Spring trout-ponds, New Hampshire, XT. S. 

The external appearance of these eharr is different in colour from 
small ones received from Welsh rivers, hut more similar to the 
larger examples. Whether such is accidental or will be persistent 
so long as the same influences are at work, only time can decide. 

(4) The appearance of these fish as detained in aquaria where 
the water-supply is insufficient. By this I do not mean insuffi¬ 
cient for life and health, but for continuation of the species. The 
example I possess was given me by Mr. J. Carrington; it is 
9 inches in length, in good condition, and, when received, had 
brilliant colours. It was reared by the late Mr. Trank Buckland 
in his tanks at the Horticultural Gardens at South Kensington 
from eggs received direct from Lake Huron. He presented some 
young to the authorities of the Westminster Aquarium soon after 
it was opened; and the fish on the table is the last which survived, 
having died in October 1879 from jumping out of its tank. 

B.x.-xi B. 18(i). P. U. Y. 8. A. lO(^). L. 1. 130. 
L. ti\ 49 / 64, 
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Length of head 4:|, height of body 5^ in the total length. Eye 
—diameter 6 in the length of the head, If diameter from the end 
of the snout, and 2 diameters apart. Suboperclo twice as long 
as deep. Teeth normal. Scales —43 rows between the lateral 
line and the base of the ventral fin; 24 rows from the hind edge 
of the base of the adipose dorsal dowmwards and forwards to the 
lateral line. 

Before passing on to the next specimen from Cardiganshire, I 
w^ould allude, for comparison, to some examples of brook-trout 
received from the same locality and from the same donor. 

B. sii. D. 12-15 (-1;^). P.13-15. V. 9. A. 10-12 (^). 

128-135 

C. 19. L. 1. 113-115 . 

118-126 

Scales —13 rows from the posterior edge of the base of the 
adipose dorsal fin downwards and forwards to the lateral line 5 
26 rows from the lateral line to the base of the ventral fin. 

(5) JTylnds. —Some excellent anglers have informed me that 
Salmofoniimlis has interbred in the Wandle, and also in Cardi¬ 
ganshire waters, with the common brook-trout. I have also been 
told that the same occurrence has taken place elsewhei’e. 
Hunter, we know, was of opinion that hybrids were not produc¬ 
tive except in cases where the generative organs were in a state 
of perfection, a state which might be considered unnatural in 
hybrids. These views have been considerably anodified of late 
years; and the opinion of Pallas seems regarded as reasonable, 
that domestication tends to eliminate hybridism. Be this as it 
may, we know from the experiments of Easch and others that 
hybridism between the charr and the trout, and the salmon and 
the trout, may be brought about, and it has been stated that occa¬ 
sionally their oiTspring are prolific^. 

I have had examples sent to me w'hich]certainly appeared (judging 
solely by external form and colour) that such an admixture had 
resulted. A minute examination, however, failed to confirm first 
impressions, the small size of the scales of the American trout and 
its peculiar dentition showing that no reliance could be placed on 

* Mr. Baiidsott informs me of a hybrid having existed in the East between 
a Muscovy and a Common Duck. One female laid many eggs of a deep sea- 
green colour; but every trial to hatch such proved abortive. Consequently I 
think it may not be unreasonable to argue that the existence of ova or milt in 
fish may not be absolute proof of sterility or proiificness. Here the fish-oul- 
turist*s opportunities for observation will doubtless prove invaluable. 

linn. JOXTBN.—ZOOLOGY, TOL. XTII. 2 
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the external form and colour* At last, in Jane this year I rc- 
ceiredfrom Bir Pry so Pryse an undoubted hybrid; its total length 
was 9 inches. The fish is now on the table. 

B. s. D. 14(i). P. U. V. (right) 9, 8- A. 

C. 19. L. 1. M- L.tr. 27/89. 

leo 

Length of head 5, of caudal fin 5-^, height of body 5 in the 
total length. JEije —diameter one fifth of the length of the head, 

diameter from the end of the snout and 1| apart. Posterior 
edge of the preopercle somewhat angular at its centre, and again 
where it commences to form its lower limb, which is distinct. 
Width of opercle equal to two thirds of its height. Height of sub- 
opercle at its base 2| in that of the opercle, and having a rounded 
posterior edge. Teeth —2 at the anterior portion of the body 
of the vomer where it joins the palatine arch; 6 more along 
the body of the bone, the anterior 4 in alternate rows, the last 
2 single and the most posterior one the largest. Tins —dorsal 
commences midway between the end of the snout and the base of 
the caudal, wdiich latter fin is forked. Scales—lid rows along 
the lateral line; 29 from the lateral line to the base of the 
ventral fin ; 19 rows in an oblique line from the posterior end of 
the base of the adipose dorsal downwards and forw^ards to, the 
lateral line. Pish sterile: this of course may be temporary; but 
examples of a similar and even smaller size from Howietoun had 
the ova and milt xveli developed. Colours —those of fluviatile 
Sahno foniinalis, being grey rivulated -with broad serpentine 
bands of yellowish wdiite, or forming rings enclosing grey 
blotches which have a light centre. A few red spots along the 
iatci'al line, hut none apparent above or below' it. Dorsal, caudal, 
and ventral fins coloured similarly to 8* fontimlis ] but the black 
band to the anal at the base of the white outer edge not so 
distinct. 

Here, as shown by the scaling and dentition, was an undoubted 
hybrid between the American ebarr and the common brook-trout; 
but it was sterile. It would be exceedingly interesting w'ere a 
close scrutiny to he kept on any of these fish captured in a wild 
state, in order to ascertain -when hybrids are present, and also to 
be clear as to whether such are sterile or the reverse. Until 
more examples have been obtained, I do not propose ofiTering any 
opinion upon the foregoing interesting specimens, but merely to 
record facts. Sir J. Gibson-Maitland possesses numerous year* 
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ling hybrids, the progeny of a male Salmo sdar and a female Locli- 
leveii trout. The interesting and practical question arises, "Will 
these, as a rule, be sterile or prolific ? If sterile, will they possess 
the migratoi'y instinct of the salmon or the non-mi gratory habits of 
the brook-trout. Should the latter occur, rivers, such as the 
Thames, might be stocked with fish suitable for sport and food 
above the polluted portion. Then, again, would arise the inquiry 
whether they would remain in condition all the year round ,* for 
if so, such stock might afford constant sport to the angler, while 
the captures would be clean fish. 


IN’otes on some little-known Collemhola, and on the British 
Species of the Q-enus Tomocerm, By GrEonaE Brook, 

B.L.S. 

[Bead December 7, 1882.] 

(Plate I.) 

The four species which form the subject of the present notes 
have all been described by Tullberg. Dr. Eeuter has come 
across a single specimen of Tomocerus milgaris in Shetland, and 
also a single specimen, which he queries Aclionttes mamihrmUs, 
from Einlaud. “With these two exceptions I am not aw-are that 
any of them have been since observed. Tullberg’s s])ecimens 
were from Sweden, so that notes of their occurrence in England 
and in Jersey may prove of value. When quoting Tullberg I 
have made use of his latest descriptions, as these are in some 
cases altered a little from the originals. 

Aohobutes manijbrialis, Tullb. (PL I. figs. 1-5.) 

In October 1880, vrhile on a dredging-trip with Dr. Murie, we 
landed one day on Warden Point, Thanet, and began searching 
the sun-dried blocks of clay on the beach. Amongst the crevices 
of one large block I found swarms of an Aclioriites^ which appeaa'ed 
at first sight to he A. ^pitr^ufeBcens, Lubbock; but a closer inspec¬ 
tion made this doubtful, and we collected a good many for refer¬ 
ence. Twelve months passed over without the specimens being 
examined j but when at last they w^ere brought out, they proved 
to bo A. namibrialis, Tullb., and an addition to our fauna. 

TuUberg’s description is as follows:—“ Dnguiculus inferior ad- 
est. Dentes furculsB, manubrio breviores, rix duplo iongiores 
quam muorones, qui graciles sunt. Spinae anaies perparv©* 
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Long. 1 mni.;”^and I may add from liis original de&eription, 
Ocelli ill macula nigra xiositi, imgiiiculus superior sine dcnto, 
inferior parvus ” t. 

In this species the anal spines are not so large as in A.^purpth 
rescens, and the papillae on which they arc placed are very small 
and furtlier apart than in LuhhocFs species. The chief di¬ 
stinction, however, lies in the spring. In purpiiresccns the mami'- 
drum is not longer than the dentes, and the latter gradually taper 
oft into the miccro7ies with merely a faint line to show the point 
of union. In mamihrialis, on the contrary, the mamilrkm is as 
long as the dentes and omicrones together. The dentes do not 
taper as in pitrpuresccns, hut end abruptly in the mucrones, which 
are slender and convergent. The latter character is useful in 
helping to distinguish from A. Theelii, Tullb., an intermediate 
species, which has the mucrones not convergent and the dentes 
tapering a little more than in manuhrialis, hut still wdth the 
point of union between the dentes and mucrones quite distinct. 
It may ho doubted Vv'hether, in making such minute differences 
of specific value, Tullberg is not going a little too far; but it 
would be impossible to judge fairly without comparing a large 
number of specimens. In any case manuhrialis appears to be suffi¬ 
ciently distinct from ptirpurescens to rank as a separate species. 
Its body-colour is similar to that of. pwpxirescem, namely a dark 
blue-grey. My specimens, howevex’, wdxich have now been two 
years in spirit, show lighter patches dotted over the body, but not 
sufficiently lai’ge to alter the general colour to the naked eye. In 
other respects they agree with Tullberg’s description. 

XEKXIiLA MAEITIMA, Tullh. (PI. I. figs. 6-10.) 

The genus Xenylla contains at present four species, none of 
which, as far as I am aware, have yet been found in England. 
Tullberg distinguishes it from AcJioruies as follows:—“Ocelli 
10; 5 in utroque latere capitis. Organa postantenxialia desunt, 
Furcula parva, xion ad tubum ventralem pertinens spinas anales 
The real distinctions of Xenj/Ua ai’e as follows:—The 
spring, which is short (extremely so in X hrevicatula and X"* 
mtida), is of a peculiar construction. The manubrium is almost 
triangular in shape; and the dentes taper so suddenly into the 

^ Sveriges Podarider, 1872. 
t Sibati» Podar. af Underfam. LipuriUaj, 1869. 
t Sveriges Podurider, 1872, p, 52. 
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inucronesi tliat it; is almost impossible to say whore the exact poiat 
of anion is. In AcJioriUes, on the contrary, the contour of eacli 
segment of the spring is well marked; for even in A,pi(,rpiirescGns^ 
Lubbock, although the dentes gradually taper into the mucrones, 
there is a distinct line across marking the point of union. In 
Xenylla there is no lower claw, and the number of ocelli on eacli 
side is five instead of eight as in Achoriutes. There are always 
two tenent hairs on each tibia ; I have seen three in one or two 
instances. 

X. maritima, Tullb., is distinguished as follows:—“Undiqiie 
prunosa. Dentes furculsc cum mucronibus longitudinem tibia? 
sequantes. Spina? anales parvfe, papillis latis affiixa). Long. 

mm.” 

This sj)ecies is distinguished from the others of the genus by 
its larger spring, with more suddenly tapering dentes, and by the 
position of the extremely small anal spines, v/hich are placed on 
two broad papilljB touclimy at the hase^ while in X.hreeicautla 
and X, nitida the anal spines are placed on papillae only slightly 
larger than the granulations of the skin and with their bases 
comj)aratively wide apart. My specimens were sent to me by 
Mr, J. Sinel of Jersey, who collected thorn in Dec. 1881 under 
damp wood, curiously enough in the com])any of Tomocems 
Tullb,, about which I shall have something to say later. 

TniiEiirA MiRABinis, Tullb. (PI. I. figs. 11-1-1.) 

Tullberg’s diagnosis of this genus is as follows:—“Organa 
postantennalia nulla; ocelli 16, 8 in utroque latere capitis. 
Anteimoe conicce, articulo quarto gracillimo. Unguiculus inferior 
nullus. Eurcula perparva, dentibiis papilliformibus. Spinm 
anales 8 

This genus, which contains as yet only one species, is nearest 
related to Anurida of Laboulbene, which it resembles greatly in 
the month-parts. These ijresent a transitional stage between 
Lipura^ in which the mandibles have a certain limited freedom 
of action, and Anoura, in which the mouth is entirely suctorial. 
Besides the three anal spines and the absence of a postantonnal 
organ, the chief characteristic of Trlmm lies in the formation of 
the spring. This is the most rudimentaxy one yet described, 
and merely consists of a small basal piece and of two almost 

* Sveriges Podurider, 1872, 
t Ibid* 
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wart-like dentes, eacli with an extremely small and indistinct 
mncro. 

Trimia miralilk is a small hluc-grcy insect about millim. 
longj with distinct eye-patches as in Acliorutes, The three anal 
spines are rather largo for the size of the insect, and broader 
towards the base. Besides the spines the fifth abdominal segment 
is usually provided with strong hairs which, unless accurately 
focused, look broad enough at the base to be taken for spines. 

Tullberg found his specimens under boards in a farmyai’d and 
also amongst seaweed cast up on the shore. My specimens, 
five ill number, were also found under boards in my garden. One 
appears to have had five anal spines. There are the usual three 
on the sixth abdominal segment; and some considerable distance 
higlicr up, above the middle of the fifth abdominal segment, is a 
fourth spine similar in all respects to the others ; but the corre¬ 
sponding one on the other side appears to have been broken off. 
The specimen appears to agree with. T, miraUlk in other respects, 
so that perhaps this is only an accidental variation. 

Tomoobeus TULa-ABis, Tiillb. Port. (Efver., Sv. Podur. 1871. 
(PI. I. figs. 15-19.) 

Tdlborg’s diagnosis of this species is as follows:—‘‘ Antennao 
corpore non longiores. Spina> dentium simplices 12-16, intima 
inagna. Ungiiiculus superior dentibus 4-6 armatus; inferior 
imiticns, lanceolatiis. Long. 4 mm.” Ttillborg gives the gTonud- 
colour as grey, and the locality under bits of wood, bricks, &c, 
near houses. My specimens agree almost exactly with the 
above deserij)tion, but the body-colour is rather dirty yellow 
than grey. But here, as has been usual w^ith the specimens I 
have examined of other species, the body-colour was somciiines 
tinted wdth a reddish brown. Of course I speak of specimons in 
spirit 5 what the body-colour may have been when the insect 
was alive I cannot say. This species is easily distinguished 
from T. truJentifems by the simple spines on the spring and by 
the lanceolate lower claw% The spines are arranged with a slight 
curve at the end nearest the manubrium, very much as in 
T. tridentifems* In this genus, and particularly in this species, 
the claws are large and show well both the i^seudonycliia and 
the double lamclliform nature of the upper claw. As will be 
seen from the figure, the upper claw consists of tw^o thin plates 
cemented together along the outer margin, but at such an angle 
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as to leave a considerable distance between the inner margins. 
Seen from above, tlie claw shows several transverse bars, vdiich 
are very distinct in some specimens. I cannot say what these 
are, but they may be thickenings between the two plates of the 
claw. Dr. O. M. Eeiiter, in his study on the function of the 
ventral tube (‘ Etudes sur les Collemboles,'** Helsingfors, 1880), 
has some very interesting remarks which show the utility of this 
hollow upper claw. Speaking of Smpithirus aj^icalis, Ecuter, 
he records having many times watched this little insect rub one 
of the antennsD with one or other of its claws, holding it so that the 
hollow was touching the antenna. By this rubbing motion a tiny 
drop of water was gradually collected from the hygroscopic hairs 
and pushed nearer and nearer to the tip of the antenna, until at last 
it was received into the hollow of the claw" and transferred tow’ards 
the mouth. At the same time the ventral tube wras pushed 
forw’ards and the drop divided between the two tubes and the 
month. It is probable that in any of the long-hodied Collem- 
hola the ventral tube would not reach as far as the mouth j but sfcill 
the claw might be used as described by Eeuter for 

My specimens were gathered under damp wood in Jersey in 
Dec. 1881, and sent to me by Mr. J. Sinel. 

On the British Species of the Genus Tomocebus. 

Lubbock, in his Eay Soc. monograph, describes three British 
species of Tomoceriis^ viz. T. longicornis^ Muller, T. jplimhea^ L., 
and T. niger^ Bour. Of these the first named is regarded by TulL 
berg as the T,plumhea of Linnieus, because Lubbock’s T.phimhea 
has not been found in Sweden, wEereas the form with long 
coiled antenna) is veiy common there, and is found in just such 
localities as described by Liunmns in his ^ Fauna Suecica/ Thus 
it would appear best for xis to drop the specific name longkoimis^ 
and adopt that oiplmilea, L., for this species. Next, as regards 
the 51 plimbea of Lubbock aud T, niger, Bour. The only real 
difibrence betw^een these two species appears to he that T. fliinu 
lea has the body-colour grey when devoid of scales, while in 
51 mger it is yellow. It is very questionable w^hetlier in any 
case the body-colour of a scaled species of Coliembola is, of 
sufiicient importance to be taken as a specific eharaeier. Of the 
many specimens I have examined, referable to one or other of 
these species, the majority" have had yellow* as the basis of the 
ground-colour, sometimes with brown patches and sometimes with 
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the yellow fading away into a leaden colour almost like that of the 
scales. Thus, as the colour is so variable, it appears impossible to 
make it of specific value here at any rate, and the two species 
should be uuited. In fact, if naturalists describing these insects 
would j)ay more attention to even minute morphological details and 
not spend so much time in recording the position of every little 
patch of colour, we should not be troubled with so many synonyms. 

It appears that the common English species of Tomocerus is 
identical with the T. tridentifems of Tnllberg; in fact in the 
north of England at least it is very much more plentiful than 
T. ^ohimhca^ L., of Tullb.; while in Sweden the reverse is the 
case, Tiillborg himself not having seen iridentiferm alive when 
he described the species. It is very easy to distinguish, as it is 
the only species yet described with tridentate spines on the 
spring. Lubbock indeed does not distinctly say that the spines 
in his species are tridentate; but he remarks that they have 
small processes at the sides,” which amounts pretty much to the 
same thing. Of the specimens I have examined there are a few 
with the lateral teeth so small that Lubbock’s description ■would 
appear more applicable, but the great majority have the si)ines 
distinctly tridentate. -I am not aware of any other observer 
having previously noted this tridentate species; and as Lubbock’s 
name is now taken up, it appears that that of Tullberg should 
stand. Since the publication of Sir John Lubbock’s monograph 
Tullberg has described several new species of Tomocerus^ in the 
diagnosis of •which great stress is laid on the number and 
arrangemout of the caudal spines. As in the descriptions of 
our British species this has not specially been noted, perhaps it 
would he as well to add here a short diagnosis of each species, 

Toxioceuus pltjmbea, L., of Tullberg, Svoriges Podiiridcr, 1872, 
longkornu^ Muller, &e. 

AntenuEB much longer than the body, the 3rd and 4th segments 
often coiled up. Spines on the dentes simple, 7-8 on each side, 
small, and arranged in almost a straight line. Upper claw with 
two or three teeth j lower one acuminate, produced into a hair-like 
point and with a minute tooth. 

Tohoceetts miBBNTiEEETJS, Tullb, Sveriges Podurider, 1872. 

Antennce not longer than the body. Spines on the dentes 
tridentate, 10-*11 on each side, 3 or 4 nearest the manubrium, 
the last and either the last but two or the last but three con- 
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siderably larger tbaii the others ; the 4 or 5 nearest the manu¬ 
brium arranged in a curve, the others nearly in a straight line. 
U|)per claw with 5 or 6 teeth, lower one broad and suddenly 
tapering from a small tooth on the inner margin. 

Tohocehus vuloabis, Tullb. Fort. GEfver., Sv. Pod. 1871. 

A description of this species has already been given, so that it 
is needless here to repeat it. Dr. 0. M. Eeuter obtained a 
single specimen of this species in Shetland in the summer of 
1876 (see ^ Scottish ITaturalist,’ ^an. 1880). 

I am not aware that this species has since been recorded as 
Eritish. 


DESCRIPTION OP PLATE I. 

All the figures are given on an enlarged scale. 

Pig. 1. Dorsal view of Aehonctes manuhrialiSj Tullb. From a photograph. 
2. Ventral view of the same. 

8. The spring of ditto. 

4. Claw of ditto, 

5. Anal spine of ditto. 

6. Dorsal '\dew of Xc%ylla mavitima^ TuUb. 

7. Ventral view of the same. 

8. Anal spines of ditto. 

9. The claw of ditto. 

10. Eye-patch of ditto. 

11. Dorsal \iew of Triesna miraUlis^ Tullb. 1 

12. The spring of ditto. 1 1 

13. The claw of ditto. 

14. Abdominal segment showing spines, and at a the abnormal one. 

15. Dorsal view ot Tomocmis viilyans, Tull. > 
id. The spring of the same. 

17. The mucro of ditto. 

IS, A side view of the claw, 

10, The claw from above. 


I After Tiillborg. 


I After Tullberg. 


Note on the Type Specimen of Oaryoiylmga FinscJiii, Eamsay. 
By E. P. Eamsay, E.L.S., C.M.Z.S., <fec., Curator of the 
Australian Museum, Sydney. 

[Read November 16,1883.] 

Ik a former paper, w'bich this Society did me the honour to publish 
in their Journal (Zool. xvi. p. 120), I gave a description of this 
fine species, but unfortunately at that time was not in a position 
to give the measurements, which want I am now enabled to 
supply, the type, still unique, having been hindly presented to 
me by the Eev. G-eorge Brown. I find also that the locality from 
which it came is Irish Cove,” on the island of New Ireland, 
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Measurements of the tifpe specimen of Carpopliaga Pinschii:—' 
Total length of skin 12 inches, wing 8*2, tail 4*8, tarsus 1, mid 
toe (s, u.) 1*2, hind toe (s. n.) 0*65 ; hill from forehead 1*15, from 
the nostril O'G, from the gape 1*2. 

Bemarlcs ,—Several of the outer tail-feathers and tlie centre 
two are scarcely half-grown; but from what can be seen of them, 
they appear to be of the same colours as exhibited in the re¬ 
mainder ; the under w*ing-coverts are ashy, with bluish-ashy 
margins, of the same tint as that of the back of the neck. The 
total length of the bird, when alive, was about 14*5 inches. 


MoijLtrscA OE H.M.S. ^ Challenger ’ Expedition. —Part XVI. 

By the Eev. Egbert Boog Watson, B.A., E.E.S.E., E.L.S. 

[Published by permission of the Lords Commissioners of the Treasury.] 
[Bead Novombor 16, 1882.] 

Earn. EissxTEELLiDiE, Bisso. 

Zeidoea, a. Ad , 1 PuNCTURELLA, E , T, Lowe * 

Zeidora is classed here under the Eissurellidso in accordance 
with the view of its author, from which, in the absence of the 
animal, it would be rash to depart. It seems, howwer, rather 
an internal than an external shell; and its true place will pro¬ 
bably be found among the Opistliobrancliia, perhaps in the 
neighbourhood of BleurohrancJms. Crej)ie7narpnuh^ a genus 
proposed by Prof, Seguenza for a Pliocene fossil of great i^arity, 
is A. Adams’s Zeidora, 

In reference to the Puneturellas, the species hitherto known 
are very few. Adams in the ‘G-enera’ (vol. I. p. 451) onuino- 
rates only seven; and of these, princejps^ Mighels and Adams, 
and P. gaUata, Gould, are certainly the same as P, Woachma, L,;, 
while others probably need revision. Br. Gwyn Jcflfrc‘ys, in his 
^ Valorous ’ Eeport (Ann, <fc Mag. N. H. Mar. 1877, p. 232) de¬ 
scribes one new species, and refers to three others from the ‘ Purcii- 
pine’ dredgings, of wdiicli two are Sicilian Pliocene fossils described 
by Seguenza. Mr. W. H. Dal], in his Eeport on the Blake Dredg¬ 
ings ’’ (Bull. Mus, Comp. ZooL Harvard Coll., Camb., Mass., 
Aug. 25,1881, pp. 75,76), has described two new and very Interest¬ 
ing species from the G ulf of Mexico. One of the species from the 
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‘ Challenger/ P. crciticia, Wats., seems the largest yet described. 
Some of the others, though small, are remarkable for form or 
sculpture, or both; all, unfortunately, are represented by but a 
few specimens. In addition to the Stations referred to below, 
only three others afforded specimens of Fimcturella to the ^ Chal¬ 
lenger these are:—St. 312, in the Straits of Magellan; St. 145, 
between the Cape and Kerguelen; and St. 149, at Kerguelen: 
and at all these places the species obtained was our British 
P. ISoacliina^ L. 

Looking at these facts, one is struck by the very large number 
(no fewer than eight) of new sj)ecies from one locality. Further, 
if we take in connection with this the poverty of specimens from 
that locality, and also the rarity of the genus in the dredgings in 
general, we can hardly doxibt that the true home of the genus 
has not yet been found. 

Gren, Zeidoea, A. AcL 

ZEinORA HAUPEAGA’*’, n. Sp. 

St. 24. Mar. 25,1873. Lat. IS® 88' 80" K., long. 65® 5' SO" W- 
Off" St. Thomas, Korth of Culebra Island, Danish W. Indies. 
890 fins. Coral-mud. 

^JielL —White, delicate, depressed, oblong, pointed behind, 
with a minute short apes, rounded and cleft in front, with a broad 
fiat keel bearing the old clcft-soar and extending the whole 
length of the shell; the enormous mouth is closed behind by a 
crepidula-like partition. Sculpture. Longitudinals—from the 
apex to the cleft across the middle of the back runs a broad 
raised keel, flat on tbe top, where it is scored hy the minute 
delicate, sharp, prominent, close-set, but not contiguous scars of 
the old cleft; on either side it is bordered by a sharp marginal 
line : from these marginal lines branch off feeble irregular divez’- 
ging threadlets, between which, as they go wider apart, others 
arise; the intervals between them aro two to three times the 
breadth of the threadlets. Spirals—slrictly speaking there are 
none, but the wdiole surface is scored at right angles to the lon¬ 
gitudinals with a series of threadlets, vciy sxmihxr in form but 
rather more closely set; tliese radiate from the apex and indicate 
the old mouth-edges. Colour porcellaneous white, which is dead on 

* The name was suggested by the resemblance of the shell to a half-deehed 
boat which has been shipwrecked. 
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the threadlets, but almost translucent elsewhere from the extreme 
thinness of the shell. at the posterior end of the shell 

there is a narrow, rounded, prominent beak, within ^Yhich, a 
little bent to the right and projecting slightl}^ above the margin 
of the mouth, is the minute apex of one whorl. Month oblong. 
Margin minutely denticulated by the ends of the lubs ; cleft in 
front by a strong, parallel-sided, blunt-ended fissure; behind, it 
is peculiarly patulous, being markedly bent outwards from the line 
of attachment of the septum, this bending being strongly shown 
on the outside of the shell. Inside glossy, smooth; a strong 
depression corresponding to the exterior keel extends from end 
to end of the shell. Bejgtum —a little w’^ay within the margin, and 
deepest at the end, is the short oblique septum, which is faintly 
arched, with a concave edge in front. L. 0*38. B. 0*2. H. 0*12. 

The present species, though somewhat chipped, is of great 
beauty. It differs from Z. calceolina^ A. Ad., vhich is rudely 
cancellated, and is also wider and more depressed. It is likor 
Ij, reticulata^ A. Ad.; but is larger, deeper, has the old cleft-scar 
raised on a projecting ridge which forms a strong internal furrow, 
has the beak sharper and more projecting; the form is more 
oblong and more pinehed-in at the sides; the sculpture-lines are 
much finer and less regular than in that species, 

[Since the above was in print, Prof. Seguenza has had the 
kindness to send me a careful sketch of the solitary specimen 
which exists of his Cre^iemarginula reticulata from the Astian or 
Middle Pliocene of Ehegium in Calabria (see ^ Pormaziono Terz. 
de Eeggio-Calabria,’ p. 273). It proves, as I inferred from the 
description, to he a Zeidora j and as in tliat genus reticuJala is a 
specific name already used by A. Adams, I would propose Z. Be* 
guenzm for the Calabrian fossil. As compared with Z* nmffraga, 
this Calabrian fossil is much higher in front, much lower behind, 
where also it is much broader and rounder, with a less pinched- 
in apex; it is more widely ribbed, the scores on the scar are wider 
apart and coarser; internally the edge is more coarsely crimped, 
and the septum is very much larger, being mncli more prolonged 
forward, and is horizontal instead of oblique; the old cleft-scar, 
too, is not raised on a projecting ridge, and does not form any 
internal furrow.] 
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Gen. PuNCTDEELLA, JB. T. Loive, 

[Since the publication of this group I have had the opportunity, 
through the kindness of J)r. Gwyn Jeffreys and o£ Prof. Seguenza, 
of examining some species described by them or in their hands; 
and I am satisfied that P. cmtiem, Vats., is Bimula asturiana^ 
Fischer, of the' Travailleur * Expedition, 1880; thatP. iuherculata^ 
Vats., is Bimula granulata^ Seg., an TJpper-Miocene fossil; that 
P. fJecia, Vats., is P. clathrata^ Jefir., of which, howevei', as an 
unpublished species mine must, to my regret (for the species has 
long been differentiated by Dr. Gwyn Jeffreys), take precedence; 
that P. acuta, Vats., is the P. p'ofundi, Jeffr., not, however, a 
Mssurisejpta, Seg., for it retains its apex, nor indeed a simple 
Buncfurella, for its delicate sej)tum is a broad straight lamina 
extending direct from side to side of the shell, and advancing 
obliquely a considerable way down the interior of the shell (see 
‘ Valorous ’ Gastropoda, Ann. & Mag. N. H. Mar. 1877, p. 232); 
and that P. actminata, Wats., is one of the varieties of Bmuri^ 
septa Tosimta, Seg., an Upper-Mioeene fossil. The identification 
of these West-Indian mollusks with Miocene fossils and with a 
species living in the Bay of Biscay (600 to 1100 fms.) is obviously 
of mucli greater interest and importance than the mere multi¬ 
plication of new species.] 


1. P, ( Cranopsis) ashiriana, Fischer. 

2. P. (C.) granulata, Seg. 

3. P, agger, n, sp. 

4. P. hrycMa, n. sp. 

5. P. n, sp. (?) 


6. P. plecta, n. sp. 

7. P. profundi, Jeffr. 

8. P. oxia, n. sp. 

9. P. sporiella, n. sp. 

10. P. (Fissurisepta) rosfrafa, Seg* 


1. PuKCTUEELLA (CeANOPSIS) ASTIJRIANA, Fisohr [OHATICIA, 
a. sp.]. 

St. 2 i. Marck 25,1873. Lat. 18° 38' 30" JST., long. 65° 5'30" "W. 
Off St, Thomas, north of Culebra Island, Danish W. Indies. 
390 fms. Coral-mud. 

Fischer, ^ Journal de Concbyliologie,’ 1882, p. 01 (Blmuh), 
SJwlL —Grey, thin, depressed, oval, considerably broader in 
front than behind; with straight conical sides, convex in front and 
concave behind, where in particular the margin is a little patu¬ 
lous : it is scored with sharpish ribs and concentric threads; 
the lanceolate slit is large and very low placed. Sculpture. 
From the point 30 to 40 sharpish ribs radiate cut, in whose 
interstices as they diverge smaller ones appear, which finally rival 
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the first, so that toward the margin 100 to 130 can be counted. 
The one in continuation of the generic puncture is slightly raised, 
double, and partially split, especially above, giying the impression 
of a suture; these arc crossed by concentric threads of almost 
equal strength with the ribs, in crossing which they rise into 
knots which sharply roughen the surface. Coloiir brownish grey, 
but the specimen is somewhat blackened and discoloured Apeco 
a good deal depressed, curled-in and projected backwards exactly 
in the middle line of the shell, the minute tip just standing out 
on the right, forming a spire of 2| whorls. Slit very low, having 
its centre quite two thirds down the front slope ; it is lanceolate, 
square behind, broadening, a little irregularly, in the middle, and 
slowly contracting to a small narrow point in front: the old scar 
is a shallow furrow with sharp sides; and the bottom, is scored 
across with old edge-lines. Margin thin, toothed, and crimped 
on the edges by the ribs. Inside porcellaneous, somewhat in¬ 
dented on the line of the ribs ; the apex is deeply hollowed, a 
deepening and widening groove extends from the margin to the 
slit, which is shortly covered by the regularly curved, strong, 
unbnttressed septum. L. 0*8. B. 0’62. H. 0'32. 

My own observations entirely confirm the remarks of Mr. W. 
H. Dali (*Blake’ Dredgings, Bull. Mus. Comp. Zool. Harvard 
Coll. voL IX, p. 7G), that the presence or absence of buttresses to 
tlie septum is a feature that caunot bo taken as a basis of distinc¬ 
tion, since it is not constant in the same species. 

In descriptions of species under this genus a good deal of con¬ 
fusion would be avoided if it were remembered that the fissux^e 
lies in front of, not behind, the apex. The whole of Gould’s de¬ 
scriptions of MininU (TJ.S. Expl. Exped., Moll. pp. 3G8-372, 
figs. 475-478) apply to this genus—a fact one would hardly recog¬ 
nise from his figures of the animals, in which the tentacles are 
represented of extreme length and fineness. 

The ^ Challenger ’ species is exceptionally large. In outline it 
somewhat resembles Mkmla cognata^ Gould. My remembrance 
of this species is that it is quite small; hut Gould figures it large, 
and gives no indication of size beyoixd sa}dng that it is small 
Puncturella craticia further dififers from it in being much rounder 
and lower, wdth a more depressed and reverted apex, and a slit 
much more remote from the top. 

* The coloui* of living specimens feom the Bay of Biscay proves to be very 
much the same. 



MOIITTSCA OP THE ‘ CDALLEITGEU ’ EXPEDITION. 31 

2. Pdnoxtoeila (CEiNOpsrs) geanddata, Seg. [tdbeecdiiATA, 
n. sp.] 

St. 24 March 25,1873. Lat. 18° 38'80" F., long. 65° 5'80" W. 
Off St. Thomas, north of Oalehra Island, Danish W. Indies. 
890 fins. Coral-mud. 

Seguenza, ‘ Palseont. Make. Terr. Terz. di Messina,’ p. 14, 

pi. V. f. 6 (Bimula). 

ShelL —Porcellaneous white under a meagre yellow epidermis, 
rather thin, narrow, broader in front, oblong, with a depressed 
and reverted top and incurved apex; the side slopes are steep 
and slightly convex, the front edge is long and very convex, 
the bach slope is concave in consequence of the overhanging 
apex; the small close-set radiating ribs are beaded with conti¬ 
guous small rough tubercles; the long narrow fusiform slit 
rises very high, and is remote from both apex and margin. 
Sculptu^re, Prom the apex over lOO small irregular and une<][ual 
riblets radiate to the margin; they are closely beset with small 
rough tubercles like threads; there are no concentric threads, 
but a few unequal lines of growth can be seen ; the riblet which 
runs from the slit is double, with a minute furrow between the 
riblets; its direction is not quite constant in different specimens. 
Colour-, the sliell is pure 'white, porcellaneons under the thin 
straw-yellow' membranaceous epidermis, which is rather caducous. 
Apew very much reverted and depressed so as to slick out back¬ 
wards bluntly, but prominently in the mid line of the shell; the 
minute smooth white tip stands out on the right with considerable 
distinctness, completing a regular spire of 2| whorls in all. Slit 
stands very high, its upper end rising to the crest of the shell, 
though still remote from the apex; it is long, narrow, and deep, 
and tapers off at both ends; the old scar is deep and narrow. 
'Margin thin and sharp, toothed all round, but hardly crimped 
within; behind it is very patulous, but elsew^here the internal slope 
is very steep; the two sides are very straight and converge back¬ 
wards. Inside porcellaneous, deeply hollowed into the apex; a 
sharp little furrow that resembles a crack runs up from the 
margin to the slit, which is almost quite covered in all its length 
by the patulous but small and flatly arched unbuttressed septum. 
L.0-31. B.0-19. H. 0*15. 

This species is peculiarly long and narrow, and roomy wnthin 
from its steep walls and blunt apex. Its sculpture, too, is very 
striking. 
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3. PeNCTEBELLA AGOEB^^, n. sp. 

8t. 24. March 25,1863. Lat. 18^38'30'^ N., long. 65^^ 5^30''W. 
Off St, Thomas, Eortli of Culcbra Island, Danish W. Indies. 
390 fms. Coral-mud. 

Bliell, —Small, porcellaneous, oval, broader in front; side slopes 
straight, the front convex, the back concave, rather high, but 
with the top depressed and thrust out backv\ ards, yet little pro¬ 
jecting, the apex being flattened out on the posterior slope ; there 
are many not crowded slight radiating ribs set with stum|)y 
prickles ; the long and lanceolate slit is on the crest, and from it 
a ridge runs down the front slop>e. Bculpture. The riblets are 
very slight, but are made distinct by the little triangular prickles 
which pretty closely stud them; these prickles more irregularly 
and remotely tally wdth feeble lines of growth ; the ridge down 
the front slope is small, and is crowned with two of the riblets 
parted by a narrow^ furrow; these riblets along the slit rise 
into sharp lamina?. Colour ; the shell is porcellaneous white, 
with a slight ruddy tinge. Apex somewhat depressed and shortly 
projected backw^ard, curling in on the central line of the shell, 
hut with the extreme tip flattened-out on the posterior right 
slope; there are 2-J- whorls in all. Blit lies high on tlie front 
slope, distant from the apex about once and from the margin 
about twice its own length; it is long and narrow, bluntly 
rounded at tbe upper end, and produced in front to a long sharp 
point. Margin is thin and not fretted with tlie rib-ends. Inside 
glassy, deeply hollowed into the apex, feebly rayed, and having 
the rays picked out with bright specks corresponding to the cx- 
tenal prickles i a long shallow furrow’, bordered by a minute ridge 
on either side, runs widening upw^ards from the margin to the slit, 
which is covered in all its length by the somewhat contracted, 
sinuous-edged, cross-scored, straight, glassy septum, wdiich arches 
iu to the apex. L, 0T7. B, 0T3. H. 0*09. 

This species has somewdiat the form of P. tuherculatay but is 
not so compressed, and the sculpture is quite different. 

4. PuNCTEBELBA BBTCHiAj, B, sp. (l3pvxios, deep sea.) 

St. 47. May 7,1873. lat. 41° 15' N., long. 65° 45' W. Ofi‘ 
Halifax, Nova Scotia. 1340 fms. Mud. 

BJwlh —Tory small, porcellaneous, translucent^ oval, very 

* So called from the little indge that runs down from the front slope of the 
shell from the slit. 
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slightly broader in front; its side slopes are slightly, its front 
slope extremely convex, its back slope is short and flattened and 
very much overhung by the protuheraut apex; there are sparse 
and distinct riblets. The slit is short and coarse, though not 
large; and from it a broad round ridge trending to the right 
runs out to the margin. Sculpture, The riblets are neither 
strong nor sharp; but they are distinct, rising as little round 
threads from the flat surface, and being parted by broad intervals, 
rather strongly pitted by the little specks of the genus; the 
ridge which runs down the front of the shell is the full breadth 
of the slit; the concentric striae are mere slight irregular lines of 
growth. Colour clouded, porcellaneous white under the brownish 
caducous epidermis, Apeos very much curled in and bent down, 
but not spread out on the backward slope j the minute extreme 
tip is exserted and projects; the whorls are 2|, Slit: the open 
part is short and narrowly oblong, and as broad in front as 
behind, from which point the old scar runs up the crest. Margin 
thin, patulous, especially behind, erenulated by the riblets. 
ImicU porcellaneous, deeply hollowed into the apex; scored by 
the rih-furrows, of which the one in front is very strong, particu¬ 
larly near the slit, which is rather closely covered by the strong, 
slightly arched septum, which has a retracted edge and is un¬ 
buttressed. L. 0‘18. B. 0*12. H. 0*1. 

In the animal the eye-peduncles are present; but no eyes are 
visible; the pedal papillse are very small, as is also the funnel- 
shaped process leading to the shell-slit. 

This species in general form is a good deal like P. upper, but 
is more tumid and higher; the apex and sculpture are very dissi¬ 
milar. Than P. conica, d’Orb. {Rimula), which is much of the 
same size, P. Irpclda has the apex much more turned over; the 
form is broader and much more depressed. 

5. PuxcxuEEniiA n. sp. (?) 

Sept. 7,1874. Torres Straits. North of Australia. ^ 3-11 fms. 

Sept. 8, 1874. Torres Straits. Minders Passage, North of 
Australia. 7 fms. 

St. 186. Sept. 8, 1874. Torres Straits. Wednesday Island, 
North of Australia. 8 fms. 

St. 187. Sept. 8,1874. Torres Straits, Cape Tork, North of 
Australia. 6 fms. 

This species, which I believe to be new, is peculiar from its 
mm. JOUKlf.—J500LOOY, YOI.. XTII. 3 



34 


UET. E. BOO a WATSOK ON THE 


high, perpendicular, roundly oval form, ending in a minute re¬ 
verted, hardly in-curlcd, prominent tip which overhangs the base; 
the longitudinal striatioii consists rather of corrugations tlian 
ribs; and the lines of growth are slight and unequal The slit, 
which is small and oval, arises simply from the removal of the 
crest. The inside is corrugated like the outside, the opening 
runs up and backwards into the apex; the septum, which is flatly 
arched, lies very close to the front wall of the shell and comes 
far down. 

I have not described the species, because none of the speci¬ 
mens are in very good condition. They are also all very small; 
but the species is probably a small one, judging from the minute 
size of the embryonic shell. Coming from a locality visited and 
carefully dredged by the ^ Chevert ’ Expedition, the species might 
be expected in the lists of that expedition given in the IST. 8. 
Wales Linn. Soc. Proc. 1876-78. I have failed fco find it there; 
but some other explorer of that difficult record may he more 
successful. 

6. PlTNCOTEELLA PEECTA, H. Sp. 

St, 24. March 25,1878. Lat, 38' 30" N,, long. 65° 5' 30" W. 
Off St. Thomas, north of Culebra Island, Danish W. Indies. 
390 fms. Coral-mud, 

BJielk —Small, porcellaneous, oblong, scarcely perceptibly 
broader in fronts its slopes are conical and straight till close to 
the top, which projects backwards but little ; there are strong!sh 
ribs and still stronger concentric threads; the slit is short and 
broad. Sculpture, There are about 35 strougish rounded riblets 
with feebler ones between, bringing up the total number to 60 or 
70; overlying those, and forming minute knots at the crossings, 
are rather stronger, concentric, rounded threads, giving to the 
surface the wattled appearance from which the name is taken. 
Colour faintly brownish grey. Apex rather coarse, curled in, but 
very little reverted or flattened; there are just two whorls in all. 
Slit oblong, being short and broad; as seen from without, one half 
is open leading into the iuterior, the other is closed by the very 
curved septum. Margin crenulated and crimped by the ribs. 
ImUe glassy, blunt at the top, not being hollowed into the apex, 
strongly furrowed by the ribs, less so by the concentric threads; 
there is no anterior furrow: seen from within, the slit is semi- 
oval, and the strong septum is excessively short and straight and 
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is almost perpendicular; from it a slight callus encircles the open¬ 
ing of the slit. L. 0'25. B. 016. H. 018. 

This species in form somewhat resembles P. but is more 
long and narrow; the sculpture and slit are very markedly, and 
the apex unmistakably, diiferent. In all these respects it differs 
from P. IfoacTiina^ L., to the young of which it has a vague resem¬ 
blance. That species is also in all stages of growth narrower in 
front than behind. I failed to recognize either the white or 
transparent specks, one or other of which are so generally pre¬ 
sent in the Eissurellidfe. 

7. PracTTTEELLA PEOFUNni, Jeffr, [acuta, n. sp.]. 

St, 24 March 25,1873. Lat. 18° 88'30" N., long. 65° 5'30"W. 
Off St. Thomas, north of Culebra Island, Danish W. Indies. 
890 fms. Coral-mud. 

Gwyn Jeffreys,‘Valorous ’ Gastropoda, Ann. & Mag. W, H. 
Mar, 1877, p. 232*. 

Shell, —Small, thin, roundly oval j the front slope is slightly 
convex, the others still more slightly concave j the top, of which 
merely the extreme tip is incurled, projects upwards and a little 
backwards in a point which is sharpened by the crater-like hole 
of the slit close in front j minute riblets closely beaded score the 
surface; the slit is large and round. Sculpture, There are very 
many radiating riblets, which are sharp and distinct but very 
minute ; the surface is also delicately fretted with fine concen¬ 
tric undulations, which in crossing the riblets rise into sharp 
little contiguous tubercles, but in the narrow intervals are 
almost invisible. Colour frosted glassy-white, Apeo! fine, sharp, 
prominent, projecting upwards and backwards, with only the ex¬ 
treme tip (which is very small) incurled and slightly turned 
round; there are fully two whorls. Slit is a largish round hole 
wnth a pointed prolongation backwards; it lies close in front of 
the tip, and cuts away the natural top of the shell. Margin ex¬ 
cessively thin, patulous all round, not crimped. Indie glassy \ 
a very small hollow runs into the apex; the lines of the outside 
ribs are just perceptible; there is no anterior furrow; the slit, 
as seen from within, is round, and is very little interfered with 
by the short, thin, triangular, straight-edged, little-oblique 
septum. L. 0*21. B. 0*16. H. 0*14, 

^ Dr. G-wyn lefireys mentions that this species was also got by the ‘ Borcn- 
pine* in 1870 off the coast of Portugal in from 740 to 1095 fms. 
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This species extremely resembles P. jjrqfmdi^ JefFr., ospeeially 
in the shape of the slit and apex and in the general stylo of 
sculpture. In form, however*, the West-Tndiaj] species is lovver, 
and has the whole margin more spread out, so that while the 
top of the cone is similar, the profileg of the slopes all round are 
much more concave j the radiating stria) arc much sparser; the 
tubercles on those arc sinalhu' and fewer; the concentric stria) 
are mncli weaker and less continuous. Tho internal septum is a 
little longer and more oblique, and is a little nearer tlie front, so 
tliat the slit is more covered. The apex is so very like as to 
make me doubt whether a fuller scries of specimens might not 
supply connecting-links between the two forms. And yet even 
in the apex there are divergencies. Dr. G-wyii Jeffreys (Z. o.) 
says that F.profimdi has “the beak twisted to the loft.” The 
tip is bent over to the left so as to lie obliquely on the posterior 
slope j but the minute embryonic apex lies toward the right hand 
of the observ^er, the slit being in front. In the ‘ Challenger ’ 
species the apex is a very little larger, and the spire has about 
I of a whorl more, the earlier rate of increase is slow^er, and tho 
exti'eme tip is not so much immersed and is a little more convex. 
The texture of tho shells, too, is different \ and, finally, the six 
* Challenger ’ specimens in all these respects agree with one 
another. On the whole I believe the species to be distinct, but 
they are certainly very closely allied. [I have now revised this 
opinion, and united them.] 

8, PiTKCTUBEXEA oxiA, D. sp. {o^vs, sharp.) 

St. 24 March 25,1878. Lat. 38'SO" K, long.GS^^ 5'80^7. 
Off St. Thomas, north of Culebra Island, Danish W. Indies. 
S90 fms. Coral-mud. 

Tory small, thin, oval, narrowed in front, depressed; 
its slopes are straight at tho sides, slightly and regularly convex 
in front; merely the extreme tip is curled in, and the top projects 
sharply upw^ards and backw^ards immediately in front of tho break 
of the slit; the surface is closely dotted with minute tubercles ; 
the slit is rather large and round. Sculpture, There are neither 
ribs nor concentric lines, but the surface is pretty closely dotted 
over with minute rough tubercles, w^bich are arranged in some¬ 
what interrupted and irregular zigzags. Colour translucent, and 
at the tubercles transparent. Apea? incurved and turned back, but 
not bent dowm; there are 2 whorls. Slit :, there is a largish 
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round hole obliquely cut off from the top, and prolonged bach- 
wards into a point. Margm very thin, patulous, not crimped. 
Inside glassy; a very small hollow runs up into the apex ; the 
surface is scored with many irregular, minute scratch-like white 
threads, which are more perceptible on a slightly worn than on 
a fresh specimen; there is no anterior furrow: the slit, as seen 
from within, is round, and is very little interfered with by the 
short, thin, triangulai’, straight-edged, almost 
septum. L. 0*14. B. 0*1. H, 0*07. 

This species has some features of resemblance to the last, but 
is flatter and in sculpture is quite different. 

9. PUKCTUEELLA SPOETELLA, n. Sp. 

St. 24. March 25,1873. Lat, 1S°38'30^' K, long. 65° 5^ 30" W. 
Off St. Thomas, north of Culebra Island, Danish W. Indies. 
390 fms. Coral-mud, 

Shell —Very small, strongish, oblong, with straight slopes 
before and at the sides, and markedly concave behind; the apex 
is very small, and it alone projects backwards; the surface is 
finely cancellated; the slit is lozenge-shaped. Smlpfure. There 
are very many slightly irregular, coarsish, radiating riblets crossed 
by concentric threadlets, which are rather finer and closer but 
somewhat more irregular, and which form minute knots in cross¬ 
ing the riblets; from this sculpture results the basket-work 
appearance from which the name of the species has been adopted. 
Colour white, with a faint tinge of ruddiness. Apex is exceed¬ 
ingly minute ; and it is the little embryonic spiral alone which 
projects, the entire number of whorls is only If. Slit roundish, 
but acute in front, and (where closed by the septum) behind 
drawn out into a sharp point so as to be lozenge-shaped when 
viewed in its entire length. Margin straight on the sides, scarce 
appreciably broader behind than before; the edge is bevelled off 
so as to be quite sharp. Inside glassy; feebly marked wuth the 
ribs which, as well as the concentric threads, shine through as 
transparent; the opening up into the apex is narrow and deep, 
but not pointed; there is no anterior ferow; the slit, as seen 
from within, is roundish pointed in front, and truncated behind 
by the short, thin, triangular, straight-edged, little-obJique sep¬ 
tum. L. 0T2. B. 0*08. H. 0*06. 

This beautiful species is not improbably full-grown, the very 
small apex seeming to indicate that the species is in its own 
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nature minute. In outline it somewhat resembles P. tulerculata ; 
in sculpture it has relations with P. craticm and P, amta, in 
both respects it may be compared with P. plecia, but is unlike 
them all, and may be readily recognized by its minute apex. 

10. PxjNCTUBBLLA (Pissuriserta) rostrata, Beg* [acuminata, 
n. sp.]. 

St.24. March 25,1873. Lat. 18° 38'30" N., long. 65° 5'30” W. 
Off St. Thomas, north of Culebra Island, Banish W. Indies. 
390 fms. Coral-mud. 

Seguenza, * Pal. Malac. Terr. Terz. di Messina,’ p. 10, pi. v. f. 3. 

BJiell ,—Very small, thin and high, ovate, with slightly im¬ 
pressed sides, glassy, dotted in regular oblique-curving lines, 
with high, blunt, minute glassy tubercles; the side slopes are 
high and straight, the front edge faintly convex, the back slope 
slightly concave ; there is no embryonic apex ; and the slit is a 
round hole parallel to the base. Bculpture* The surface of the 
shell is glassy, but is dotted with minute tubercles, which are 
generally parted by more than their own diameter, and run in 
very regular oblique sweeps parallel to one another. Colour 
transparently glassy, the tubercles being dead white. A^eiC 
none, the top being slightly bent back and the entire tip re¬ 
moved. Blit ; a small round hole in the very top, with slightly 
irregular sides. Margin very thin; the sides are almost straight 
or a little bent in, and the breadth is very slightly greater behind 
than before. Inside quite glassy ; there is no anterior furrow, 
and the straight concave-edged septum runs far down the shell 
parallel, and very near to the posterior wall, thus cutting off a 
long sheath-like process. L. 0T3. B. 0’08. H. 0T2. 

This is a most exceptional and peculiar little species, quite 
unlike any other known to me. 

Pam. CoccuniNiDiE, Ball. 

Gren. CoccuniNA, Balh 

CoCCTOINA ANOTEATA, U. Sp. 

St. 203. Oct. 31, 1874i. Lat. 11° 7'N., long. 123" r E. Phi¬ 
lippines. 20 fms. Mud. 

Shell. —Small, thinnish, with a strongish membranaceous epi¬ 
dermis, compressedly patelliform, oval, with a long convex ante¬ 
rior slope, a short slightly concave posterior slope, while the 
compressed side slopes are very steep and very slightly convex ; 
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there is a blunt reverted ti|), but no embryonic shell; tbe surface 
is rayed with five smooth, rounded, unequal riblets. Sculptm'e. 
Longitudinals—from the top proceed radiating riblets, which are 
regular, delicate, well rounded, raised and unequal, a few being 
a little stronger than the rest which, to the number of two to four, 
closely occupy the intervals. Spirals—these are microscopic, 
rounded, close-set, and very faint. Colour : under the strongish, 
hard, membranaceous, pale brownish epidermis the shell is por¬ 
cellaneous white. Apeos: the embryonic apex has been removed, 
and a scarred plug at the very top of the back slope fills the hole 
it left. Margin thin and broken, and overlapped by the epidermis. 
Inside porcellaneous, delicately fluted, open to the apes, with a 
strongish horse-shoe scar, with two oval muscular impressions, 
and the prominent head-scar shaped like that in IBatella^ only 
somewhat larger in proportion. L. 0*18. B. 0*07. H, 0*07. 

I dissected the animal of this species with great care, but not 
much satisfaction, the specimen being extremely small and neces¬ 
sarily somewhat damaged by preservation in spirit. Ho eyes 
could be seen; but as their absence on the surface is sometimes 
due to a power of internal withdrawal, I looked for them care¬ 
fully during dissection, but in vain. There were no appendages 
to the side of the foot or on the mantle-edge, a feature on which 
Mr. Ball dwells in establishing the genus. He describes the 
branehia as a single asymmetrical gill, but plumose. In the 
‘ Challenger ’ species there was no appearance of a plume, but a 
somewhat stumpy finger-shaped process projected backward from 
the lower right side of the neck j and from the side of this pro¬ 
cess another, very much smaller, issued in the same direction. 
The surface of both these (and of them alone) was finely tessel¬ 
lated or beaded; and in each bead there seemed to be the loop 
of a blood-vessel. The dentition is, as Mr. Bail observes, very 
like that of Seuius australis^ Quoy, given in Gray’s ‘ Guide,’ 
p. 163, so far, that is, as general arrangement and relation is con¬ 
cerned ; hut in Goceulma angulaia the centre tooth is higher and 
narrower, with a much smaller cusped point, and is shouldered at 
either side; the three following laterals on either side in form and 
position are like those given by Gray at p. 160 (not p. 172), 
£ 103, as those of Lepefa casca^ only that the inmost one has three, 
the second two, and the third one cusp. Thus far, therefore, 
Gray’s figure of Lepeta cmca^ p. 190, agrees better, so far as it 
goes, with the toothing ofCocculina angwhia^ but beyond the 
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three small laterals occurs a single largish bicuspid tooth, not 
nearly so formidable a weapon as that of Scutes cn(>strails, which is 
onormoiLsl}^ larger, more eurred, and tricuspid. Beyond these, as 
in Grray’s figure, but very much more numerous and more crowded, 
are an infinity of small hooked laterals. Attaching very little 
Talue to systems of classification of Mollusca based on dentition, I 
should have hesitated to follow Mr, Dali in separating this group 
from Le^eta; but there is one fact which probably is a sufficient 
reason for a step otherwise much to be deplored, viz. that in 0e<?- 
eullm the long slope of the shell is in front, a feature which the 
genus shares with IPropilidimn in common with the wffiole of the 
“Fissured Limpets,** and which contradicts the common rule for 
the unfissured Limpets, that the short slope is in front. 



Dentition of Oocavlim mgnhia, Wntp., highly niagiilficcu 
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Observations on Ants, Bees, and Wasps.—Part X. With a 
Description of a new Genus of Honey-ant. By Sir Johk 
Litbbock, Bart., M.P., D.C.L., LL.D., P.E.8. 

[Eead November 2, 1882.] 

(Plate II.) 

0]sr Bees. 

Dr. Mullen'S Criticisms ,—A recent number of ‘ Kosmos’ con¬ 
tains a very courteous and complimentary notice, by Dr. H. 
Miiller, of my recent book on Ants, Bees, and Wasps, which 
of course, coming from so high an authority, is especially grati¬ 
fying. Dr. Muller, however, criticises some of the experiments 
by which I think I have shown experimentally that bees are 
attracted by diiferent colors, and that they prefer blue to red, 
yellow, white, or green. 

He remarks that in order to make the experiment absolutely 
correct, the seven glasses should have been arranged in every 
possible order, and that this would give no less than 5040 com¬ 
binations. I did not, however, supjDose that I had attained to 
mathematical accuracy, or shown the exact degree of preference j 
all I claimed to show was the order of preference ; and I think 
that as in my experiments the position of the colors was conti¬ 
nually being changed, the result in this respect would have been 
substantially the same. 

Dr. Miiller also observes that when a bee has been accustomed 
to come to one place for honey, she returns to it, and will tend to 
alight there whatever the color may be j and he shows, by the 
record of his own experiences, that this has a considerable infiu- 
ence. This is so. Of course, however, it applies mainly to bees 
which had been used for some time, and were accustomed to a 
particular spot. I was fully alive to this tendency of the bees, 
and neutralized it to a considerable extent, partly by frequently 
changing the bee, and partly by moving the glasses. While, 
however, I admit that it is a factor which has to be taken into 
consideration, I do not see that it is any argument against my 
conclusions. The tendency would be to weaken the effect of 
preference for any particnlar color, and to equalize the visits to 
all the glasses. This tendency on the part of the bees was, as 
my experiments show, overborne by the effect produced upon 
them by the color. So far from weakening my conclusions, the 
nim* -JouEK.—zooBooY, TOB. xvn. 4 
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fact, SO far as it goes, tends to stroiigtliea tliem, because it 
shows that notwithstanding this tendency the blue was pre- 
ferred and the honey on colorless glass neglected. The legiti¬ 
mate conclusion to be drawn seems, I confess, to me, not that 
my mode of observation was faulty, but only that the preference 
of the bees for particular colors is really somewhat greater than 
the numbers would iudicate. 

Next, Dr. Miiller objects that when disturbed from one drop 
of honey, the bees naturally would, and that in his experiments 
they actually did, fly to the next. lie gives the two following 
cases in illustration:— 

Blue. Yellow. Greenish yellow. Scarlet. White. Bed. Green. Violet. 

7 G 5 4 3 2 1 

Violet. Green. Bed, White. Scarlet. Greenish yellow. Yellow. Blue. 

87654 3 21 

in which, as will be seen, the bee came in both eases to the right- 
hand drop, and then went regularly along the line, whatever the 
color might be. Out of 240 cases he found that the bee, when 
disturbed, flew to the nearest drop in 207. As a matter of fact, 
however, this did not happen in my experiments, because, to 
avoid this source of error, when I removed the colour I gave the 
bee a good shake and so made her take a flight before settling 
down again. 

According to my experience, bees difler considerably in cha¬ 
racter, or, 1 should rather perhaps say, in humor. Some are 
much shier and more restless than others. "When disturbed from 
tbe first drop of honey, some are much longer before they settle 
on the next than others. Much also of course depends on how 
long the bee has been experimented on. Bees, like men, settle 
down to their w^rk. Moreover it is no doubt true that, emteris 
paribus, a bee in search of honey will go to the nearest source. 

But, as a matter of fact, in my hundred experiments I only had 
a few cases like those quoted above from Dr. Miiller. This arose 
partly from the fact that my bees were frequently changed, and 
partly because I took care, in removing the color, to startle the 
bee enough to make her take a little flight before alighting 
again. Dr. Muller says that in his experiments, when the bee 
did not go to tbe next honey, it was when he shook her off too 
vigorously. Under the circumstances, I should rather say that 
in the two observations quoted above he did not shake the bee 
off vigorously enough. The whole objection, however, is open to 
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the same remark as the last. The bee would have a tendency of 
course, like any one else, to go to the nearest honey. Hence I 
never supposed that the figures exactly indicate the degree of pre¬ 
ference. The very fact, however, that there would naturally be a 
tendency to save themselves labor by going to the nearest honey, 
makes the contrast shown by my observations all the more 
striking. Dr. Miiiler’s criticism does not in any way invalidate 
my conclusions, as he supposes, but, as it seems to me, strengthens 
my argument. 

I have never alleged that it was possible in the case of bees 
(or for that matter of men either) to get any absolute and exact 
measure of preference for one color over anotlier. It would be 
easy to suggest many considerations which would prevent this. 
Dor instance, something would probably depend on the kind of 
fiower the bee had been in the habit of visiting. A bee which 
had been sucking daises might probably behave veiy differently 
from one which had been frequenting a blue flower. 

So far, however, as the conclusions which I ventured to draw 
are concerned, I cannot see that they are in any way invalidated 
by the objections which Dr. Miiller has urged. 

I exhibit to the Society my original notes; and it will be seen 
that there is no such sequence as Dr. Muller supposes. 

I am glad to see that Dr. Miiller is himself about to make a 
series of experiments on bees with reference to color j and I 
doubt not they w'ill be most interesting. 

JSeamig in Bees, —Aug. 27. I brought two sets of bees from 
difterent hives to two deposits of honey a few yards apart, and 
after arranging a telephone with a microphone in the circuit, dis¬ 
turbed one set of bees, holding a telephone close over the other, 
to see if they would make any noise which would affect the 
others. I tried it several times, but with no result, 

I then placed one telephone just at the entrance of the hive ; 
but whether the apparatus was connected or not, and whether the 
bees were disturbed or not, seemed to make no difference. 

I then made the following experiment:—^On the 30th September 
I put out a small quantity of honey on my lawn and brought 
some bees to it. I then set a musical box going, and continuaily 
replenished the honey and wound up the box. The weather 
was lovely, and all day a certain number of bees visited the 
honey. 

Then on the 8th October I removed the honey to an open window 

4 # 
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on the first floor, and set the musical box playing as usual by 
its side. I waited half an hour, but not a bee came. I need 
hardly say that the music was quite audible on the lawn. I 
then again put the musical box and the honey on the lawm, and 
the bees very soon again began work. After the lapse of an 
hour I brought the honey and musical box into the house, and 
placed them at an oj)en drawing-room window less than 15 yards 
from where they had stood on the lawn. The music was kept 
going for an hour, but not a bee came. 

The following day was again extremely fine. The bees came 
as usual to the honey. I let them feed till 10 a.m., when I 
removed the honey as before to the drawing-room. After the 
lapse of half an hour I set the box playing and waited half an 
hour, but not a bee came. 

I then put the honey and musical box again out on a chair on 
the lawn 5 yards in front of the drawing-room window. The 
first bee found the honey in 5| minutes. I left it so for three 
quarters of an hour, and then brought the honey and the musical 
box into the house and put them just inside the window but out 
of sight. The box was kept playing for three quarters of an 
hour, during the whole of which a few bees kept hovering round 
the chair; but not a single bee found the honey, or even was 
attracted by the music into the room. I then took the honey 
and put it again on the chair outside. In less than 5 minutes 
nine bees had settled on it. I then brought it hack into the 
room and put it, with the bees on it, where it had stood pre¬ 
viously. The bees fed, returned to the hive, and came back 
again to the honey as usual, showing that they had not the 
slightest objection to enter the house. 

I then took the honey and the musical box down to the hives. 
Immediately (i, e, about a yard) in front of my hives is a low wall; 
and I put the box and the honey on the far side of the wall, so 
that they were something less than 4 yards distant from the hive, 
but of course not directly visible. I then kept the music going 
for two houi’s, from 1.30 to 3.30 p.m., but not a be© cam© to the 
honey. 

Prom these experiments we are, I think, justified in concluding 
either that the bees did not hear the music, or that, though they 
had been feeding close to the music, eight days was not a long 
enough period to suggest to them that there could possibly be 
any connexion between the honey and the musical box. 
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To decide between these two alternatives, I moved the musical 
box (without setting it to play) and honey to another part of the 
lawn about 15 yards from the first, and put an equal quantity of 
honey on a similar piece of glass at about the same distance both 
from the musical box and from the spot where the box had pre¬ 
viously been. In half an hour there were several bees at the 
honey on the musical box, and none at the other. After this we 
had a week of rain. The next fine morning I again put out the 
musical box with some honey, and at a distance of about 15 yards 
a similar quantity of honey on a bit of glass on the grass. In 
half an hour there were several bees at the honey on the musical 
box, and none on the other. 

I had intended to repeat this several times for greater security, 
but was unfortunately prevented by bad weather. The observa¬ 
tions, however, indicate, as far as they go, that the bees did 
connect the presence of the musical box with that of the honey, 
and were guided by it, even if it were not playing, so long as they 
could see it, but that if they could not see it, even though it 
were playing, it did not assist them. 

At first sight it might seem that these experiments are in direct 
opposition to the general idea, that a clanging noise is useful in 
causing bees when swarming to settle soon. Tins notion is as 
old as Aristotle, who says, “ Bees also appear to have pleasure in 
noises, so that they say that they collect them into their hives by 
striking earthen vessels and making noises.” He adds, however, 
“ But it is very doubtful whether they hear or not.” 

The general opinion among writers on bees now seems to be 
that tanging ” is quite unecessary. Bevan says:—“A tinkling 
noise is generally, though erroneously, considered to be useful iu 
inducing bees to settle; it is usually made by drumming smartly 
upon a frying-pan with a large key; and the cottagers call it 
* tanging ’ or ‘ ringing.’ It was probably practised, ® at first,’ 
as Butler says, ‘ to proclaim to the neighbours that a swarm w^as 
up, serving as a public notification of the hive from Tvhence it pro¬ 
ceeded. This view of the matter is confirmed by the opinion 
prevalent in some districts, that unless the apiarian can prove the 
tanging, he cannot justly lay claim to the sw^arm if it happen to 
cluster on the premises of a neighbour. The original object of 
this proceeding, however, seems to be forgotten ; and the prac¬ 
tice is regarded by most of the cottagers as quite necessary to 
effect a speedy and satisfactory settling of the bees. Most 
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scientific apiarians discountenance it; and I am convinced tliat 
it is wholly useless.’ Mr. Dunbar, during a period of nearly forty 
years, has only lost one swarm; and that, contrary to his own 
judgment, -was most sonorously tanged ” 

I cannot from my own experience decide the point. Admitting, 
however, that a custom so ancient and so widely spread, is 
unlikely to bo entirely without foundation, I would suggest as 
possible that what the bees hear under these circumstances are 
not the sounds which affect us, but the high upper tones near 
and beyond onr range of hearing. Mr. Gr. Darwin and Lord 
Eayleigh, -whom I have consulted on the subject, inform me 
that the presence of these inaudible overtones is unquestionable. 
Mr. Darwin says:—‘‘ Tbe high overtones (generally non-harmonic 
overtones) are very strong within the limits of audibility ; and 
it is almost certain, though not experimentally verified, that the 
overtones beyond the limits of audibility are strong also.” 

On Wasps. 

Industry of Wasps .—The statement that wasps are as indus¬ 
trious as bees has been received with some incredulity, and has 
been by many regarded rather as a perhaps pardonable exagge¬ 
ration arising from individual partiality, than as the strict and 
sober truth. 

I thought therefore that it would be interesting to compare a 
wasp and a bee under similar circumstances for a whole day. 
Accordingly, on the 6th August I accustomed a wasp and three 
bees to come to some honey put out for them on two tables, one 
allotted to the w'asp, the other to the bees. The last bee came at 
7.15 p.H. The wasp continued working regularly till 7.47, 
coming at intervals of betw'een 6 and 7 minutes. Next morning, 
when I went into my study a few minutes after 4 a.m*, I found 
her already at the honey. The first bee came at 5.45; the second 
at 6. 

The wasp occupied about a minute, or even less, in supplying 
herself with a load of honey, and made during the day, as shown 
below, no less than 116 visits to the honey, or 232 journeys be¬ 
tween my room and her nest, during which she carried off rather 
more than 64 grains of honey. The bee sucked from 6 to 16 


* Honey-bee,'by Ed, Bevan ,p. 91. 
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minutes, and made 29 visits to tlie honey. JSText morning she 
made her first visit at 8. 

As regards the wasp, I believe the record gives a fair idea of 
what an average wasp would do under similar circumstances. 
The bee, however, was a shy one ; and, as shown in previous ex¬ 
periments, most bees would have come much more frequently. 
As regards tlie time she commenced and ceased work, however, 
she kept about the usual hours, and, as will be seen, began later 
and left off earlier than the w^asp. It would, however, perhaps 
be unfair to the bees to regard this as indicating that they are 
less industrious than wasps. The difference may be due to their 
being more susceptible to cold. 


Wasp. 

Bee, 

L. W. 

Wasp. 

Bee, 

L. W. 

Wasp. 

Bee, 

L. W. 

4.13 


8.40 


12.52 


4.32 


8.45 


12.66 


4.50 


8.56 


1. 4 

1. 5 

5. 5 


9. 7 


l.ll 


5,15 


9.14 


1.20 


6.22 


9.20 


1.25 

1.26 

6.29 


9.26 


1.30 


5.36 


9,37 


1.35^ 


5.43 

5.45 

9.43 


1.43 

1.40 

5.50 


9.50 


1.48 


5.57 

5.58 1 

9.57 


1.53 

1.53 

6. 5 


10. 4 


2 


6.14 


10.10 


2. 7 


6.23 


10.15 


2.12 


6.30 

6.35 

10.24 


2.23 

2.26 

6,40 


10.29 


2.33 


6.48 


10.37 


2.39 

2.41 

6.56 


10.45 


2.45 

2.45 

7. 5 

7. 4 

10.50 


2.55 


7.12 

10.59 


3. 2 

3 

7.18 


11. 6 


3. 9 

3*16 

7.25 


11.15 


3.17 


7.31 


11.22 


3.25 


7.40 

7.41 

11.30 


3.30 

3.32 

7.46 


11.35 


3.37 


7.52 


11.47 

11.45 

3.45 


8 


! 11.65 


3.65 


8.10 

8.11 

12. 6 


4. 5 

4 

8.18 


12.14 

12.15 

4.12 


8.24 


12,22 

12.25 

4.19 

4.16 

8.2.9 


12.36 

12.37 

4,28 


8.36 

8.35 

12,46 


4.39 

4.38 


^ Bhe came and a strange one followed; they began to fighfe, and I separated 
them. 
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Wasp, 

Bee, 

L. W. 

Wasp. 

Bee, 

L. W. 

Wasp. 

Bee, 
L. W. 

4.46 


5.50 

5.60 

6.55 


4.56 


6. 5 


7. 7 


5. 3 

5 

6.12 


7.17 

7.15 

5.14 


6.20 


7.30 


5.25 

5.20 

6.30 


7.36 


5.35 


6.40 


7.46 


5.46 


6.46 

6.50 




After this I was away from home for six days, returning on the 
12th. During the interyal I left the honey on the table, covered 
over, but with a small entrance for the wasp. On my return I 
found her still industriously at work. The following morning I 
got up at 3; but that morning she did not make her first visit till 
5.10, returning at 5.19. No other wasp came to the honey. 

Ok Ants. 

Ants, Recognition hy. —With reference to the interesting 
problem as to how ants recognize their nest companions, I men¬ 
tioned in my last paper that I bad tried the following experiment. 

took a few specimens of Fo^^mica fmoa from two diiferent nests, 
which I will call A and B, and placed them together. At first 
they were rather shy; but after awhile they fraternized. After 
they had lived amicably together for three months, I put two of 
these ants from nest A into nest B j but they were soon attacked 
vigorously and diiven out of the nest. 

I have now repeated and extended this test. 

On the 16th June I put three specimens of F, fiisca from my 
nest No. 81, with the same number from nest 71. Then on the 
19th September, one of the six having died in the internal, I put 
the two from nest 81 into nest 71, and the three from nest 71 
into 81. They were all attacked, though not very quickly or 
vigorously, but by the 21st September all five had been expelled. 

Again, on the 25th September I took three ants from each of 
these nests and put the six together. Then on the 19th March 
following, one having again died, I put the two from 71 into 81 
and the three from 81 into 71. They were all attacked; so that 
they were evidently recognized as strangers; but it seemed to me 
that the attack was less vigorous, and I could not be sure that 
they were either killed or driven out. In the course of the week 
three or four dead ants were brought out of each of the nests; 
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but I could not feel quite sure that they were those experimented 
with. 

Lastly, on the 9th April I again put twelve ants, six from each 
of these nests, together, and kept them so till the 22iid October. 
I then took four of those fi’om 71, put three into 81 and the 
fourth into 71. I also took four of those from 81, and put three 
into 71, and the fourth back into 81 among her old friends. The 
two ants thus restored respectively to their old nests were as 
usual recognized as friends and quite unmolested. As regards 
the other six, the results were as follows. The ants were intro¬ 
duced into the nests at 8.15 a.m. 


ISTest 71. 


ISTest 81. 


8.45. One was being attacked. 

9.15. ’None were „ „ 

9.45. Two w^ere „ „ 

10.15. One was „ „ 

10.45. hToiie were „ „ 

12.30. Tw^o were „ „ 

1.30. Two were „ „ 

2.30. One was „ „ 


One was being attacked. 


99 99 99 

99 99 99 

99 99 99 

’None were „ „ 

99 99 99 


I do not give these results as by any means proving that ants 
do not recognize their friends by means of smell. They do seem, 
however, to show that not even six months of close companion¬ 
ship under precisely similar conditions will so far assimilate the 
odour as to lead to confusion. If the recognition is dne in any 
degree to this cause, the odour is therefore probably an hereditary 
characteristic. 

The following little fact may he worth mentioning as hearing 
both on the power of communication possessed by ants, and also 
on their feeling towards a queen. I was starting a new nest of 
Zasius fiavm in which were two queens. We allowed the ants 
to take one of them into their new glass house j the other we kept 
with a small retinue in a separate bottle. If this bottle is placed 
near the nest, some of the retinue leave it, go into the nest, and 
soon the ants come out in large numbers to see, I had almost 
said to pay their respects to, their queen. 

LmigeviiAf of Ants ,—In previous papers I have called attention 
to the considerable age attained by my ants; and I may perhaps 
be permitted to repeat here, mutaiis mutandis^ a paragraph from 
my last communication with reference to my most aged speci¬ 
mens, most of those mentioned last year being still alive. One 
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of my nests of JPonnica fusca was broiiglit from tlie woods in 
December 1874; it tlien contained two queens, both of which 
are now still alive. I am disposed to think that some of the 
workers now in the nest were among those originally captured, 
the mortality after the first few weeks having been but small. 
This, of course, I cannot prove. The queens, however, are cer¬ 
tainly more than eight, and probably now more than nine years 
old. In the nest of Lashis niger which I brought in on the 30th 
November 1875 there xvas no queen, and, as already mentioned, 
no workers have been produced. These two still living are 
therefore the original ones; and they must he between seven and 
eight years old 

I had also some workers of Lasiiis niger which I began to 
observe on the 6th July 1875 j the last of these died on J'line 15th, 
1881. 

Lastly, some of Formica cinerea, which I began to observe on 
the 29th November 1875, lived till the ants in this nest died off 
somewhat rapidly, tbe last on July 23, 1881. There were no 
queens in either of those nests; these workers therefore must 
have been more than six years old. The worlcers of Lasiiis niger 
above mentioned, which were born at latest in tbe spring of 1875, 
must now be more than seven, and my two queens of M fima 
more than eight years old. 

Sensitiveness of Ants to tie UltraMolet Fags.--lsh^, Wigner (of 
Messrs. Harlaud and Wigner) was good enough to prepare me 
a solution of iodine in bisulphide of carbon, and a second of 
indigo, carmine, and roseine mixed so as to produce the same tint. 
To our eyes the two were identical both in color and capacity ; 
but of course the ultra-violet rays were cut off by the bisulpbide- 
of-carbon solution, while they were, at least for the most part, 
transmitted by the other. I placed equal amounts in fiat-sided glass 
bottles, so as to have the same depth of each liquid. I then laid 
thorn as in previous experiments over a nest of Formica fima. 
In twenty observations the ants went seventeen times all under 
the iodine and bisulphide, twice under the solution of indigo and 
carmine, and once there were some under each. These observa¬ 
tions therefore show that the solutions, though apparently 
identical to us, appeared to the ants very different, and that, as 

* They are now dead, the last on the 25th of February. Tbe two queens of 
F, fusca are (March 1883) still alive. . 
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before, they preferred to rest under tbe liquid which intercepted 
the ultra-violet rays. In two or three cases only they went under 
the other bottle; but I ought to add that iny observations were 
made in winter, when the ants were rather sluggish. I am disposed 
to think that in summer perhaps these esce|)tional cases would 
not have occurred. 

Discovenj of Ponera in Britain. —Lastly, I have to record the 
discovery by my daughters’ governess, Miss Wendland (w'hose 
assistance I have already had occasion to acknowledge), of a nest 
of Bonem contract the first, I believe, ever found iii this country. 
By an unfortunate accident a community of Basins flatus ob¬ 
tained access to and destroyed them before I was able to make 
any observations on them. Their nest w'as under a stone ; and 
the community consisted of about 20 individuals. 

Desceiption oe a New Honey-Ant. 

Mr. Bagot has been good enough to send me from Australia 
another species of Honey-ant, which appears to form the type of 
a new genus, which I proposed to myself to dedicate to M. Forel 
and to its discoverer. I am, however, unfortunately anticipated 
in the use of Forelia as a genus, it recently having been appro¬ 
priated by Dr. Gr. Haller for a new form of Swiss Hydraclmidse 
(see Mitt, naturforsch. G-esell. Bern, 1882, p. 18). In the pre¬ 
paration of the description, which I subjoin, M. Porel has been 
good enough to give me his valuable assistance. 

Melophobus, gen. nov. (Plate II. figs. 1~10.) 

Opeearia in PLATA. —Long. 18 mill. Caput rectangulare, latius 
quam longius. Maiidibulm angustse, striatae, quinquedentatae; dentibus 
irregularibus, dente anteriore iongissimo. Clypeus brevis, subcariiiatus, 
margine antico angulato, ciliato. Fovea cljpei magna. Area frontalis 
triangularis, lata. Ocelli minuti. Oculi ad partem tertiam posteriorem 
capitis longitudinis (antiee) siti. Sulcus magnus inter pronotum et meta- 
notum. Metathorax late constrictus. Petioli squama verticalis, modice 
incrassata, antiee convexa, postice plana, margine superiore emarginato. 
Subtiliter coriacea, rugulosa, subnitida; fronte inter laminas longitudina*^ 
liter rugulosa j abdomine nitido subtilissime transversim ruguloso. Spar* 
sissime pilosa, capite infra setis longis barbato. Pubescentia corporis 
sparsissima, vix ulia. Femora subadpresse breviter pilosa. Tibiae setis 
brevibus crassis spiniforniibus. Testaceo-rufescens, abdomen testaceum, 
mandibttlae rufo-castanese, apiee eastaneo*nigro. 

Habitat Australiam; lat. 21° S* 
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Melophobits bagoti, sp. n. 

Opebabia. —Antemioe 12-artieiilat8e, articulis basalibus longi- 
oribus, apicalibiis (ultimo excepto) brevioribus ; palpi maxillares 
sexarticiilati, labiales qiiadriarticulati; antenna) oriuutur ab 
angulis clypei posticis ; fovea antennalis cum fovea clypei partim 
conlluons ; area frontalis lata; laminse frontales distantes, breves, 
rectse; clypens brevis, antice ciliatus ; niandibulse angustre, den¬ 
tate ; ocelli tres ; inetatborax constrictus ; petioli squama verti- 
calis ; abdomen orificio cloacae rotundo, ciliato, apicali; vesicula 
veneiiifica cum piilvinari; gigeriorum lamellae breves, a basi 
fortiter divergentes. 

DESCRIPTION OP PLATE II. 

Pig. 1. Outline figure of a slightly swollen specimen of the new Australian 
Honey-ant, MelopJionis hagoti, three times natural size. 

2. The head, seen from above, x 10. 

3. Antenna, xlO. 

4. Mandible, XlO. 

5. Labium, Xl4. 

6. Maxilla, xl4. 

7. Labrum, XlO. 

8. Knot, seen from behind, X10. 

9. An outline of the thorax, viewed laterally, X10. 

10. An outline of the thorax, seen from above, x 10. 


1 
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Eemarks on the Genera of the Subfamily Chalcidinse, with 
Synonymic Notes and Descriptions of new Species of Leucos-- 
pidinm and QhalcidincB. By W. B. Kiebt, Sec. Entomol. 
Soc., Assist. Zool. Depart. Brit. Museum. (Communicated 
by Dr. Gukthee, B.E.S., E.L.S.) 

[Read December 7, 1S82.] 

, (Plates III. & IV.) 

iKTEOnirCTOEY Eemabes. 

The subfamily Chalcidinso is in a very unsatisfactory state ; and 
the tendency of recent authors has been to class the majority of 
the species under the three genera Smicm^ Malticella^ and 
CJialcis^ ignoring the divisions which former writers have pro¬ 
posed, partly on the ground that several of their genera run into 
each other, and partly because it is usually considered that 
characters taken from one sex only are not sufficient to establish 
a genus. But in the order Hymenoptera, where the females 
frequently far outnumber the males, forming in fact the bulk 
of the species, it aj.pears to me that the latter objection vrill 
hardly hold good. Although "Walker described a great number 
of Chalcidinse from the Amazons and other localities, yet he 
founded his species in most cases on single specimens, in which 
case, of course, there is only one sex (generally the female) 
known. Under these circumstances, I thought it might be 
useful to discuss all the genera of Chalcidinse more or less in 
detail, establishing new ones for any unnamed sections which 
appeared to be sufficiently well defined, as preparatory to a 
thorough revision of the subfamily by myself, or some other 
entomologist, when a larger amount of material has accumulated. 
In the ease of known genera, I usually confine myself to stating 
essential characters, and to indicating their types. The number 
of joints of the antenna3 here given will sometimes be found to 
differ from that stated by previous authors. This is frequently 
a very difficult character to verify: hut I have subjected every 
specimen figured to a careful microscopic examination, with the 
kind assistance of Mr. E. Wilson, and I think the results may he 
relied on as correct. 
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List of Genera included in the present pcqier with indications 

Types. 

A. Petiole more or less distinct. 

1. Smicra, Spin. {Chalcis sispes^ L.). 

2. Spilochalcis^ Thoms, (C. xanthostigyna^ Dalm.). 

3. Epitranus, Walk, (E.fulcescens, Walk-). 

4. Chalcitella, Westw. (C. evanioideSf Wcstw.). 

5. Anacryptus, Kirh. (Epitramis impulsator. Walk.). 

6. Arretocera, Kii’b. {Ep. albipemiist Walk.). ^ 

7. ThaumapuSj Kirb. {Smicra decora. Walk,). 

8. Dirrhinus, Dalm. (D. excavafus. Balm.). 

9. EniaCxNlj Kii’b. {Chalcis cornigera, Jur.). 

10. Axima, Walk. (0. spinifrons, Walk.). 

B. Petiole extremely short. 

11. Agamerion, Hal. {Miscogaster gelo, Walk.). 

12. Notaspis, Walk. (N. foi'miciformis, l¥alk.). 

13. EpiN.aEUS, Kirb, (Smicra dux, Walk.). 

14. CoNURA, Spin. (C. flovicans. Spin.). 

15. Stypiura, Kirb. {Chalcis conigastra, Perty). 

16. Phasgonophora, ‘VTestw. (P. sulcata, Westw.). 

17 . Trigonura, Sicli. {Phasg. crassicauda, Sich.). 

18. Aspirrhina, Kirb. (Halticella duhitator. Walk.). 

19. Progtoceras, Kirb. {Smicra leucoielus, Walk.), 

20. ThamnoteliAj Kirb. {Chalcis separata, WT\lk.). 

21. Epitelia, Kirb. (Chalcis stylata. Walk.). 

22. Megaloco Lus, Kirb. {Halticella ducator. Walk.). 

23. PsEUDOcHALCis, Kirb. (M. declarator. Walk.). 

24. Trichoxenia, Kirb. (IT. cineraria, Walk.). 

25. Stomatoceras, Kirb. (H. liberator, Walk.). 

26. AntrocephaluS; Kirb. (M.fascicornis, Walk.). 

27 . Euch ALOIS, Duf. {B. Miegii, Duf.). 

28. Neochalcis. Kirb. (Halt, osmicida, Sannd.). 

29. Hockeria, Walk. (Chalcis hispinosa, Fabr,). 

30. Halticella, Spin. {C. pusilla, Fabr.). 

31. Hybothorax, Katz, (IL Graajii, Katz.). 

32. Hippota, W'alk, {Chalcispectinicornis, Latr.). 

33. Chalcis, Fabr. minuta, Linn.), 

The Genera of 

1, Smicha. (Plate III. figs. 1-3.) 

Bniiera (err. impr.), Spin. Ann. Mtis. xvii. p. 147 (1811). 

Types Glialcis sispes, Fabr. (p=miyrife35, Siilz.), and clavipes, 
Fabr. (=^sispes, Linn.), foom Europe. 

Antenn^e 12- or 13-joiiited, inserted in the middle of the face; 
scutellum more or less distinctly bidentate; abdomen subglobose, 
about twice as long as broad, and about twice as long as the 
petiole, which is rather thick } middle tibim not spined; hind 
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tibise produced to a point; bind femora dilated, dentated beneath, 
with one large tooth at the base, followed by seven smaller ones 
(sis^es, L.) or two large basal teeth, almost side by side, followed 
by a series of very minute ones Sulz.). 

I prefer to leave the European species together for the present, 
though they are hardly congeneric. 

2. SpiiiOOHALCis. (Plate III, figs. ‘^-5.) 

Bj^iJoclialcis^ Thoms. Hym. Scand. iv. p. 15 (1876). 

Type Ohalcis ccantlostigma, Daim. Yetensk. Handl. 1820, 
p. 141, from Northern Europe. 

Antennm pubescent, rather short and stout, scape rather 
short; middle tibiee spined and hind tibiae truncated at the ex¬ 
tremity ; hind femora armed with many minute blunt teeth. 

3. Epiteasttfs. (Plate III. figs. 6-7.) 

Upitranus, WaUi. Ent. Mag. ii, p. 26 (1834!). 

Type U. fulveseens, Walk., from St, Yincent’s. 

Antennse 14-jointed, scape one third of their length, and some¬ 
what clavate at tip; flagellnm gradually thickened nearly to ihe 
extremity, terminal Joint conical, pointed; head convex in front 
as far as the antennal tubercles; ocelli arranged in a triangle ; 
thorax and scntellum thickly covered with large xmnetures, the 
latter rounded behind; petiole half as long as the abdomen, stout, 
and apparently channelled below; the first segment occupying 
nearly the whole of the abdomen, which is pointed at the tip ; 
hind femora thickened, armed with some small teeth ; hind tibim 
armed before the tip with a long curved spine. 

The species subsequently referred by Walker to E^itranm are 
not congeneric. 

4, Chalgiteula. \ 

GJiahitella^ Westw. P. Z. S. 1835, p. 70. 

Type Cliahitella emnioiies, Westw., from Mauritius. 

Antennas ad os inserts 12 ?-18 ? aiijiculatas, articulo 2do 
brevi, 3tio et sex seqnentibus pauUo majoribus, valde continuis, 
reliqnis tribus vel quatuor massam elongato-conicamefibrmantibiis. 
Metathorax valde declivis. Pedunculus dimidium abdominis 
longitudine cequans, gracilis, cylindricus. Femora intermedia ad 
basin gracilia, ad apicem subclavata; eoxee postiem crassse, longm; 
femora postica maxima, sxibtus 7-dentata* 

Obs. Genus Cliahidihm typicaiibus (ex. gr. aiSne.’* 
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5. Ayaoeypttjs. (Plate III. figs. 8-9). 

Type E'pitrcmics impiilsator, Walk. Traus. Eat. Soc. Lend. (3) i. 
p. 348 (1862), from Makassar. 

Antenase inserted near the moiitk, 13-joiiitod, rather short and 
of moderate thickness, siightlj attenuated beyond the scape, and 
clothed with very fine down; scape about half as long as the 
flagellum; joints 2 and 3 small, joints 4-12 of about equal length, 
each as long as joints 2 and 3 together, joint 13 very small, 
conical; head excavated as far back as the ocelli, and hinder edge 
of the scutelium also strongly concave; scutelliim unarmed; 
abdomen petiolated, petiole moderately stout, fully as long as the 
abdomen; hind coxsd very large, nearly as long as the petiole ; 
hind femora comparatively narrow, and strongly punctured, ser¬ 
rated beneath, and with a large tooth near the base; hind tibias 
with a lai'ge obtuse tooth near the base on the outside. 

This genus must be closely allied to CJiaJcitella, Westw., but 
may be distinguished by the peculiar structure of the hind tibise. 

6. Aeeetoceba. (Plate III. figs. 10-11.) 

Type Epitranm alUpennis^ Walk. Trans. Eat, Soc. Lend. 1874, 
p. 400, from Hiogo, Japan. 

(3-eneral structure of Bpitranm ; head narrower ; antemue 13- 
jointed, inserted near the mouth; scape about two fifths of the 
total length; flagellum short and rather thick, slightly pilose, 
second joint rather long, third vexy short, the next nine of about 
equal length, apical joint small, conical; hind femora armed with 
many very minute teeth. 

The single specimen is carded in such a manner as to render a 
proper examination of the antennm very difficult. 

7. THAiriiAPtJs. (Plate III. figs. 12-14.) 

To include Smiora Walk. Ent. i. p. 134 (1841) ; B, decom^ 
Walk. Notes Chalc. iii. p. 54 (1871); and one new species. 
B. decora may be regarded as the type. 

Antennm 12-jointed, inserted low on the face; scape one sixth 
of the total length, second joint bare, the rest very pilose and of 
nearly equal thickness throughout, the last three very short, the 
last subtruncate; scutelium bidentate; metathorax with two 
large teeth on each side ; petiole half the leugth of the abdomen, 
which is subglobose; hind coxa? stout, much longer than the 
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petiole; hind femora armed with, moderate-sized teeth; ’wings 
more or less clouded, with the nervures very strongly marked, 

8. Dieehikits. (Plate III. figs, 15-17.) 

Dirhinus, Balm. Yet. Akad. Handl. 1818, p. 75. 

DirrhinuB^ Balm. Anal. Ent. p. 29 (1823). 

Type JD. ex cat edit Balm, ll, cc., from Sierra Leone. 

Antennm 12-jointed, inserted in the middle of the face, gradu¬ 
ally thickened nearly to the extremity; head very deeply exca¬ 
vated, with a long projection in front within the eyes ; sciitellum 
unarmed, but metathorax sfrongly bidentate behind. 

The details figured are taken from a specimen ■without locality, 
which agrees with King’s figure of B, excamhis from Egypt 
(Symb. Phjs. pi. xxxvii. fig. 14). Whether it is identical with 
Balman’s insect from Sierra Leone cannot be ascertained in the 
absence of specimens from the latter locality. 

9. Ehiaca. (Plate III. fig. 18.) 

DirJdnus, Walk, (nee Balm.), Ent. Mag. ii. p. 38 (1834). 

Type CJir^sis(?) Jies^eridumy^om, Eaun. Etr., ii. p. 78 (1790), 

from Europe. 

Biffers from Dirrhimts by its 13-jointed antennsB, with a long 
slender scape and thicker flagellum. 

10. Axiha. (Plate III. fig. ID.) 

Axima, Walk. Trans. Ent. Soc. Bond. (3) i. p. 373 (1862). 

T 3 "pe A, BjpinifronSi Walk, h c?., from the Upper Amazons (St, 
Paulo). 

Body long and slender; head very broad; eyes very prominent, 
making the head considerably broader than the thorax; a short 
sharp spine projecting in front within each eye, and a shorter 
and blunter one outside each antenna; head and thorax scabrous: 
antennsi 11-jointed, inserted close together in the middle of the 
face ; scape moderately long, bare, followed by three small bare 
joints; the remaining joints well separated, and clothed with short 
bristles, tbe fourth considerably longer tbau the remainder: 
seutellum, metatborax, and hind femora unarmed; abdomen petio- 
lated, very long, slender and tapering, petiole about one fourth 
of its length; legs long and slender; hind femora rounded and 
very slightly thickened. 

An anomalous genus, of somewhat uncertain position. In 
UIHH. JOUBH.—ZQOnOOX, TOE. XVII. 5 
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spite of its structural analogy to DirrhintiS, it would j)erliaps be 
better to remove it from tlie Clialcidiiite to the Cleonyminsej and 
place it near ^Epideuia^ &c. 

11. Agameriok. (Plate III. figs. 20, 21.) 

Agm7ierion^ Hal. Trans. Ent. Soe. Loud. iii. p. 298 (1843). 

Type Miscogaste^' gelo^ “Walk. Mon. Clialc. ii. p. 27 (1839), 
from Sydney. 

Head as broad as ilie thorax ; eyes large; antennje pubescent, 
12-jointed, far apart at the base, inserted below the eyes, joints 
Sand 12 minute; scutellum with a'projecting point; abdomen 
sessile, ovate (conical in female); cosse and hind femora much 
thickened, and slightly keeled below ; hind tibiae with short 
spines on the outside, and two long spurs on the inside at the tip 
(sec. Haliday; one apparently missing); colour metallic. 

12. Hotaspis. (Plate HI. figs. 22, 23.) 

Kotaspis^ Walk. Ent. Mag. ii. p. 37 (1837), 

Type Walk. 1. c, p. 38, from St. Vincent’s. 

Head large, broader than the thorax; eyes large and very 
prominent; antenna 13-jointed, inserted near the mouth, sub- 
clavate, scape about one third of their length; scutellnm very 
large aud produced to a point ; abdomen sessile, first joint 
very large; hind femora moderately swollen, with a large obtuse 
projection beneath. 

13. Epikjeus. (Plate III, figs. 24, 25.) 

Type S^nicra dm') Walk. Journ. Ent. i. p. 173 (1861), from 
Pard, 

Head as broad as the thorax: antennse 14-jointecl, moderately 
thick, and slightly pubescent; scape rather long, inserted about 
the middle of the face, which is excavated to the front ocellus; 
joints 2-4 minute: abdomen with a short but distinct petiole, 
and gradually produced into a long pointed cone; scutellum bi- 
dentate ; hind coxas long, with a leaf-like projection above ; hind 
femora armed beneath with rather large teeth, that at the base 
much larger than the others; nervures of the wings indistinct. 

14. CoKXJRA, Spin. (Plate III. figs, 26, 27.) 

Conura^ Spin. Mag. Zool. vii. Ins. pL clxxx. (1837). 

Type O. flamcans^ Spin., from Brazil. (Recently bred by Mr. 
P, K. Braine, from cocoons of AUarm Eesperm (?), from Cayenne.) 
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AiitenDse inserted near the epistoma, 12 - 3 ointed, tlie second 
joint smallest, front deeply excavated; hind femora minutely 
denticulated below; nervures of the wings well marked. 

15. Sttpiuea. (Plate III. figs. 28-30.) 

Allied to Comira, but placed by Sichel in JBlia^gonopliom, 

Type CTialcis conigastra^ Perty, Del. Anim. Art. p. 134, pi. xxvi. 
fig. 16 (1884), from the Amazons. 

Antennae 11-jointed, pubescent, moderately stout, second joint 
short, cup-shaped, third small, the rest of uniform thickness; 
scape rather short, inserted high up in the face, about opposite 
the middle of the eyes; sutures of the mesothorax indicated; 
scutellum with a bidentate j)rojection behind; metathorax with 
two teeth on each side; abdomen subpetiolate, conical, the first 
two segments of equal length, much longer than the remainder, 
short; the abdomen itself smooth and shining, but produced into 
a rather stout stylus of equal length, and covered with shaggy 
hair; hind femora with one large tooth and six smaller teeth. 

16. Phasgobophoea. (Plate III. fiigs. 81-38.) 

I^hasgoriophora^ Westw. G-riff. An. Kingd. xv. p. 432 (1832). 

Type P. mlcata^ "Westw. h e. pi. Ixxvii. fig. 2, from Georgia. 

Anteniise 18-jointed, unusually long and slender, and abso¬ 
lutely uniform in thickness throughout, inserted just below the 
eyes, scape long, second joint short, third and fourth very 
minute, these joints bare, the remainder pubescent; scutellum 
unarmed; metathorax with two very short teeth on each side; 
abdomen as in Sigpmra, hnt only with short bristles, and strongly 
punctured towards the base ; hind femora with twelve teeth, the 
first, fourth, and fifth large and widely separated, second and 
third minute, fifth to twelfth gradually decreasing in size ; wings 
rather short. 

17, Tbigobvea. (Plate IT. figs. 1, 2.) 

Trigomra^ Sich, Ann. Soc. Ent. Er. (4) v. p. 376 (1865). 

Type FTiasgonophora crammadu^ Sich. 1. c. p. 377, pL s. fig. 1, 
from Mexico. 

Sichel regards this genus as a section of PMsgonophom^ and 
distinguishes it as follows;—“ Abdomine latiori, ovoideo, minus 
vel vix compresso ; segmento prime solo longissimo, reliquorum 
brevium simul sumtorum longitudinem sequante ; cauda non com* 
pressa, emiformi, sed depressa, latiuscula, subtriangulairi.’* 

5 # 
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IS. Asptehina. (Plate IV. figs. 8-5.) 

Type Halticella ixibltator^ Walk. Trans. Ent. Soc. Lond. (3) i. 
p. 806 (1862), from Santarem. 

Aiiteniife 11-jointed, inserted near tlie moutli, short, thick, 
subelavate, and extremely pilose; scape about one third of the 
total length ; scutelium projecting behind in a long straight 
spine; hind femora unarmed, but fringed with short hairs be¬ 
neath ; abdomen pear-shaped, the first segment occupying about 
two fifths of its length. 

Eesembles Neoclialeis and Triclwxenia in the peculiar structure 
of the scutelium. 

19. Peoctoceras. (Plate IV. figs. 6-8.) 

Type iSmicra leucotehs, Walk. Journ, Ent. i. p. 181 (1861), 
from Ega. 

Antonnm 13-jointed, short, rather stout, of uniform thickness, 
inserted nearly opposite the low^er border of the eyes and clothed 
with fine bristles, scape and the short second and third joints 
nearly naked j sutures of the mesothorax obsolete; scutelium un¬ 
armed ; abdomen subpetiolated, OToid, and provided with a 
slender exserted ovipositor slightly longer than the abdomen 
itself ; hind femora moderately swollen, armed below with one 
large and several small teeth. 

I believe that Cliahis cauiatitB^ Griier. Icon. E. Anim., Ins. 
p. 4 j 13, pi. Ixvii. fig. 6 (1829-1844), from Brazil, is a second 
species of this genus. 

20. THAtTMATEEIA. (Plate IV. figs. 9,10.) 

Type Ghalcis sej)araf.af Walk, Trans. Eut. Soc. Lond. (3) i. 
p. 353 (1862), from Ega. 

Antennse short, 11-jointed, inserted rather below the eyes, 
scape of moderate length, bare, the remaining joints pilose, the 
second shortest, the third longest, the remainder of nearly uniform 
length and thickness, terminal joint conical; scutelium and 
inetathorax unarmed; hind femoi^a denticulated beneath; abdo¬ 
men produced into a very long slender -stylus, nearly twice as 
long as the basal part, and fringed on each side with short 
bristles; first joint of the abdomen nearly e<inal to half the length 
of the broad portion. 
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21. Epitelia. (Plate lY. figs. 11, 12.) 

Type CTialcis stylaha^ Walk. Journ. Ent. i. p. 183 (1861), from 
Ega. 

Antennse 13-jointed, inserted just below tbe eyes, much stouter 
than in JBhasgonopTiora, scape at tip and tbe short second and 
third joints bare, the rest pubescent, apical joint conical; abdo¬ 
men sessile, much shorter and stouter than in ’BliciBgonogliora; 
stylus about equal in length to the remainder of the abdomen ; 
scutellum rery slightly bidentate; metathorax unarmed; hind 
femora and tibife with numerous depressed punctures, the former 
apparently armed with rather large teeth. 

22. Megalocoltjs. (Plate lY. figs. 13-15.) 

Type Haltkella ducator^ Walk. Trans. Ent. Soc. Loud. (3)^ i. 
p. 357 (1862). 

Antennse thick, pubescent, 12-jointed, inserted in the middle 
of the face, scape long, second joint short cup-shaped, third 
joint short, appearing like the base of a long fourth joint, th.e 
remainder of about equal length, the last conical; end of scape, 
second, and third joints bare, the rest pubescent; head and thorax 
coarsely scabrous; sutures of the mesothorax obsolete; scutellum 
terminating in a raised bidentate plate behind; metathorax very 
hairy, with two rery prominent projections on each side; abdo¬ 
men subpetiolate, the first segment fully half the length of the 
remainder; in the female it terminates in a long stylus set with 
bristles, and about as long again as the abdomen itself; segments 
of the abdomen fringed behind with short pale hairs, most visible 
on tbe sides ; bind coxge with a leaf-like projection on the upper 
side; hind femora s-wollen, regularly dentated beneath. 

Several sqjecies of this very distinct group were described by 
Walker under JBEaliioella in Trans. Ent. Soc. Lond. (3) i. (1862), 
but stood in the British-Museum collection under JBJimgo 7 io;pliora, 
These are:—AT. ducatar, Walk. (Amboiua) ; eiimtor, Walk* 
(z=.teiitatoi\ Walk.), Sarawak and Singapore; properatQ}\ Walk. 
(Java) ; mgnator, Walk. (Java) ; mtato}\ Walk, {moiator, erx*. 
impr.), Sarawak; and gladiator, Walk. (Sarawak). Several other 
species from similar localities described by Walker from the 
Saundersian collection will probably also fall into ibis genus. 

23. PsEV-nocHALCis. (Plate lY. fig. 16.) 

Type Halticella declarator^ Walk. Trans. Ent. Soc. Lond. (3) i. 
p. 360 (1862), from Ega. 
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Head, thorax, and scutellum covered with very large depressed 
punctures ; antennse inserted high up in the face, which is chan¬ 
nelled to receive the scape; scape rather stout, longer than the 
third joint, second joint minute, the remainder gradually dimi¬ 
nishing in length beyond the third, and rather long and slender 
(tips broken); scutellum with a short thick smooth projection 
behind; metatliorax with two teeth on each side ; femora armed 
below with several small teeth ; “ abdomen elliptical, not longer 
than the thorax ” (Walker). 

Appears to be related to the Australian genus Trichoxema. 

24. Teichoxenia. (Plate IV. figs. 17-20.) 

Type Bxdticella cineraria, Walk. Hotes Cbalc. iii. p. 45 (1871); 
suhfasciata, Walk., described on the same page, appears to be 
only a smaller variety with paler wings. Both insects are from 
South Australia. 

Antennm inserted far below the eyes and near the mouth, 12- 
jointed; face deeply channelled as far back as the ocelli for the 
insertion of the scape; scape one fourth of the length of the 
antennm, dilated at the end; second joint small, third joint short, 
fourth longer, the remainder gradually diminishing in length, the 
last very small and conical; thorax scabrous, sutures ill-defined ; 
scutellum armed behind wdth a short straight.spine; metathorax 
with a short spine on each side ; abdomen subsessile, very convex, 
the first segment covering almost half its length on the back ; 
stylus unusually short and broad, hardly one fourth of the length 
of the abdomen ; bind femora moderately swollen, unarmed, but 
with a large rounded convexity at the base, beyond which they 
are slightly grooved for the reception of the tibice; wiaigs 
variegated. 


25. SroMATOOEEAs. (Plate lY. figs. 21-28.) 

Type Salticella liberator, Walk. Ti’ans. Ent. Soc. Lond. (8) i. 
p. 861 (1862), from ISTataL 

Antennse 11-jointed, inserted near the mouth; scape very long, 
almost one third of the length of the antennse, strongly curved, 
and expanded at the extremity; second joint very slender at the 
base, gradually thickened to the extremity, about twice as long 
as the third joint, which is the shortest, joint 4 as long as joint 2, 
the rest gradually diminishing in length ; terminal joint conical, 
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about twice as long as tlie preceding; joints 3-11 of similar 
structure, not mucli thickened, and clothed with fine dowm; front 
channelled to receive the scape: scutellum armed with two small 
raised teeth; metathorax unarmed; hind femora hairy beneath; 
abdomen subpetiolate, first segment nearly twice as long as the 
others, stylus moderately slendex’, about half the length of the 
remainder of the abdomen; wings variegated. 

26. Akteocephaltjs. (Plate lY. figs. 24-26.) 

Types Salticella fascicomis and Jivisioo'rnis, Walk. Xotes 
Chalc. iii. pp. 43 & 44 (1871), from Bombay. 

Allied to Stomatoceras. Antennae 12-jointed, inserted near the 
mouth, very long, scape nearly one third of their length, nearly 
straight, and more slender than the fiagelium; head excavated in 
front as far back as the ocelli; scutellum bidentate ; hind femora 
unarmed; abdomen subpetiolate, the first segment half its length 
in the male and one third in the female. 

27. Euohalcis. (Plate IV, figs. 27-29.) 

JEJiicJialois, Duf. Ann. Soc, Ent. Er. (4) i. p. 7 (1861). 

Alhce-my Sich. op, cU, (4) v. p. 379 (1865). 

Type U, Miegii, Duf. 1. c. p. 8, pL i. figs. 4-7 (1861), from 
Spain. 

Antennae ll-jointed,long and rather slender; scape very long, 
inserted near the mouth; abdomen and hind femora nearly as in 
JVeoch&Ids, 

Dufour has placed several discordant species in his genus 
jSuchaMs] and it is to be regretted that his type is identical with 
that of AUoeeraj Sich. 

28. Keochalcis. (Plate IT. figs. 30-32.) 

Type Hulticella osinickla^ Saund. Trans. Ent. Soc. 1873, p. 414. 

Antenme 18-jointed, short, pubescent, scape rather short and 
thick, inserted opposite the lower border of the eyes, second and 
third joints short, last three very short; sutures of the thorax w'ell 
marked; abdomen subsessile, oval in the male, conical in the 
female, the segments gradually diminishing in length, the first 
not more than half as long again as the second; hind femora 
with a very strong projection in the middle. 
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29. Hockebia, (Plate TV. figs. SB-36.) 

HocJceria, "Walk. Ent. Mag. ii. p. 3Ji (1834). 

Type Chalets hisjnnosa, Tahr. Sjsf. Tiez. IQQ (1804), from 
Europe. 

AiiteniiEe 13-jointed, inserted near tlie mouth, longer and more 
slender than in MalticelJa, and with a much longer scape; 
scutellum strongly bidentate; abdomen sessile, oval, and slightly 
pointed in the female, first segment very long, covering nearly 
half the abdomen; hind femora minutely denticulated, and armed 
with two large obtuse teeth. 

30. Halticella. (Plate IV. figs. 37-40.) 

Haltichella (err. impr.), Spin. Ann. Mus. xvii. p. 148 (1811). 

'KalticeTla^ Walk. Ent. Mag. ii. p. 33 (1834). 

Type Glialcis lyiisilla, Fabr. Mant. Ins. i. p. 272, n, 6 (1787), 
from Europe. 

Antennse 13-jointed, inserted near the mouth, moderately 
thick, scape shorter than in Hoclceria, third joint very small; 
scutellum rounded; abdomen short, sessile, the first segment 
occupying nearly half the total length above; hind femora a-rmed 
with twelve rather small teeth. 

This genus appears to he intermediate between Hoclceria and 
Oliahis. Many of the European species usually refen^cd to 
Halticella must be removed to Hoclceria. 

31. Htbothoeax. 

Hylotlio'rax, Eatz. Ichn, Eorstins. i. p. 209 (1844). 

Type H Graffii, Eatz. 1. c, {^Halticella myrmeleonis^ Eairm. 
Bull. Soc. Ent. Er. (5) v. p. cciv), from Europe. 

Antennje 12-jointed, inserted near the mouth; metathoras 
with a long projection hindwards on each side. 

Further observations are much wanted on this curious genus, 
which is parasitic on Myrmelemi, The peculiar foiun of the 
metathorax might appear to indicate some affinity to Dirrldnus ; 
but it is difficult to form any opinion in the absence of either 
specimens or a figure. 

32. Hippota. (Plate IV. figs. 41-44.) 

Hifpota (Hal. MSS.?), Walk. Notes Chalc. in. p. 47 (1871). 

Chirochre^ Latr. Earn. Nat. p. 447 (1825). 

Type Chalets peetimeomis, Latr. Q-en. Crust. Ins. iv. p. 26 
(1809), from South Europe and Algeria, 
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Distingiiished from all otlier genera of tliis family by the long 
rami of the anteiuige of the male, whicli apparently resemble those 
of Cladius in the Tenthredinidge. Antennae lO-jointed; scutellum 
long, slightly indented at the end; hind femoi'a unarmed ^ meta- 
thorax with a strong spine on each side. 

38. Chalcis. (Plate IV. figs. 45, 46.) 

OJialck, Pabr. Mant. Ins. i. p. 272 (1787); Spin. Ann. Mus. 
xvii. p. 147 (1811) ; Walk. Ent. Mag. ii. p. 27 (1833). 

JBrachjmeria. Westw. Phil. Mag. (3) i. p. 127 (1832). 

■* Type Vespa minufa, Linn. Syst. hlat. i. 2, p. 952, n. 28 (1767), 
from Europe. 

Anteniim 13-jointed, short and stout, pubescent, inserted in the 
middle of the face, scape moderate, third joint minute ; scutellum 
slightly bidentate ; abdomen subpetiolated, pointed in the female 
but not much produced, first segment about half its entire length ; 
hind femora armed with large teeth. 


S^nonpmic JVoies. 

LEircospiniKiE. 

Lexjcospis, Eabr. L, apeikis, Say, Long’s 2ud Exped. ii. 
p. 327 (1824). 

Leucospis affinis et var. floridana. Cress, Trans, Arner, Ent, Soe, iv. 
pp. 32 & 33 (1872). 

Leucospis basalis, JVestio, Germ, Mag, i. p. 264 (1839). 

Leucospis canadensis, Walk, Journ, Ent, i. p. 17 (1860). 

Hah, North America. 

Leucospis aktiqua, Walk. Journ. Ent. i. p. 19 (1860). 

Leucospis Gambeyi, Maindr, Bull, Boc, Ent, Fr, (5) viii. p, clxiv 

( 1878 ). 

Sah, New Caledonia. 

CHAnoiniKiE. 

Bmtcha, Spin. I have discussed the European species in a 
paper recently contributed to the ‘Entomologist,’ vol. xv. 
pp. 241-244 (1882). 

Smicea abbomikalis, Walh, Joimi, Ent, I p. 177 (1861). 

Smiera ambigua, Cress, Trans. Amer, Ent Soc, ir, p. 44 (1872). 

Sah, Mexico, 
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Smicba elammula, 0/*m. Trans, Amer, JEJnt* Soc, iv. p. 48 
(1872). 

Hah, Mexico. 

Judging from tlie description, tliis species appears to be allied 
to erytlirina^ Walk. (Joiirn. Ent. i. p. 179,1861), but to be 
distinct. 

Smicra PtJLCHBA, Ctbss, Ptog, Uut, Soc, PM, iv. p. 94 (1865). 

Hah, Mexico; Cuba. 

This insect is probably identical with /8. transitim, Walk, 
(Trans. Ent. Soc. Lond. (3) i. p. 371,1862), as the colour of the 
abdomen appears to be the only difference bet-\veen them. 

SmICRA (?) EEMORATA, Puh\ 

Crabro femoratus, Fahr, Syst, Ent, p. 375, n. 10 (1775). 

Sphex punctata, Fahr, Spec, his, i. p. 446 (1781). 

? Ohalcis fasciata, Oliv, Enc. Meth, v. p. 439, n. 9 (1790). 

Smiera subpunctata, Walk. Ent. Mag. ii. p. 25 (1834). 

Smiera nigropicta. Cress. Proc, Ent. Soc. Phil. iv. p. 95 (1865). 

Hah, West Indies; Brazil. 

Smicra CAPXiTA, Smith, Trans, Pnt. Soc, (3) i. p. 42 (1862). 

Smiera adaptata. Walk, op, cit, (3) ii. p. 190 (1864). 

Hah, Panama; Amazons. 

Shicra bimidiata. 

Chalcis dimidiata, Fahr, Syst, Piez, p. 160, n. 3 (1804). 

Smiera melanoptera. Walk, Joiim, Ent, i. p. 180 (1861), 

Hah, Venezuela. 

Smicra bescripta et exhabriens, Walk, Trans, Ent, Soc, (3) 
ii. pp. 197 & 198 (1864). 

Hah, Amazons, 

S. csohaurlens only differs from the type in having the hind 
tibi^ tipped with black. 

Stypiitra, Kirh, {anich, p. 59). S. conioastra. 

Chalcis conigastra, Perty^ Del Anim, Art, p. 134, pi. xxvi, ffg. 16 
(1834?). 

Haltichella erythrotelus, Walk, Journ, Ent, i. p. 184 (1861). 

Hah. Ega. 

Meoalocobbs, Eirh. {anted, p. 61), M. ensator. 

Halticella ensator et tentator. Walk, Trans, Ent, Soc, (3) i. pp. 357 & 
358 (1862), 

Hah, Borneo; Singapore. 
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Keochalcis, Kirh. {anted^ p. 63). N. osmicida, Saund, 

Haltichella osmicida^ Saund. Trans, Ent, Soc. 1873^ p. 414; 1882, 
pp. 291-295; Waterh, Aid, i. pi. xl. (1881). 

Halticella venusta et vetusta^ Andr4 {nec Duf,)^ Ann, Soc, Ent, Fr, (6) 
i.p. 340, pi. ix. fig. 2 (1881). 

Hal. South Europe. 

Eiwlalcis liematomem^ Duf. Anu. Soc. Ent. Er. (4) i. p. 9, 
pL i.figs.8~10 (1861), &oni Spain, is closely allied to this species, 
and certainly congeneric. 

HoCKEEIA, Walk, H. (?) nAEQELASII. 

Chalcis dargelasii, hatr. Hist. Nat. Crust, et Ins. xiii. p. 221 (1805). 

Hockeria nigra, WalJc. Ent. Mag, ii. p. 36 (1834). 

Hal. Europe. 

Hookeeia etjeipes. 

Chalcis rufipes, Oliv, Enc, Meth. v, p. 440 (1790), 

Cynips armata, Fanz. Faun, Germ. Heft 74, pi. cx. (1801). 

Chalcis bispinosa, Fonsc. (nec Fair.) Ann. Sci, Nat. xxvi. p, 279 
(1832). 

Hal, Europe. 

Hockeeia(?) Waikjlri. 

Halticella tarsalis, Walk, (nec Motsch.) Notes Chalc, hi. p,44 (1871). 

Hal). Bombay. 

This species is probably congeneric with Brachymeria tarsalis^ 
Motsch. Bull. Mosc. xxsvi. (2) p, 38 (1863), from Ceylon; and I 
consequently take the present opportunity of renaming it. 

Hoceeeia(?) eigtjeatob. 

Halticella figurator. Walk, Trans. Ent. Soc. Land. (3) i. p. 367 
(1862). 

Haiticeiia nigricola. Walk. Notes Chalc, hi. p. 43 (1871). 

Hoi. &amhia. 

The two descriptions appear to apply not only to the same 
species, hut to the same specimen. 

Hockeeia(?) ifrssA, Walk. Hnf. Mag* v. p. 474 (1887). 

Hockeria proxenus. Walk. 3Ion. Chalc, h. p. 8 (1839). 

Hal. Sydney; Tasmania. 

Walker has placed the types of his H. ngssa and proatenus 
together as sexes, which appears likely to he correct, although 
they are from slightly different localities. 
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Chalci>s, Fair, C. EuPLOEiE. 

Chalcis (Brachymeria) EuploesDj Hope, Proa. Bnt, Soc, Lond. ii, p, vi^ 
pl.ii. figs. 9 & 10 (1830). 

Clialcis Lasus, IValk. Eat, i, p. 219 (1841). 

Clialcis mclinator, Walk, Trans, Ent, Soc. Lond. (3) i. p. 355 (18G2). 
Chalcis obscurata^ Walk, Trans. Ent, Soc, Lond. 1874, p. 399, 

Hal. India; Ceylon j China; Japan; Java ; Am. 

Chalcis einator. 

Ilalticella finator, Walk, Trans. Ent. Soc, Lond. (3)i. p. 368 (1862). 
Chalcis mansueta; Walk, Notes Chalc, hi, p. 41 (ISJl), 

Hal. Hong Kong. 

The two descriptions appear to have been made from the saiuo 
specimen, 

Chalcis amekocles, Walk, List Chalc. i. p. 84i (1846). 

Chalcis polyctor, Walk. Trans, Ent. Soc. Lond. (3) i, p. 354 (1S62). 
Chalcis varipes. Walk. Notes Chalc. hi. p. 48 (1871). 

Hal, West and South Africa. (Type from Sierra Leone.) 
Chalcis jpolyctor,Wd\k, Ent. i. p. 218 (1841), which also occurs 
at Sierra Leone, proves to he a totally different species. 

Chalcis elatipes, Fair, {nee Fanx.) Ent, Syst, ii. p. 197, 
n. 10 (1793). 

Chalcis ovata. Say, Long^s 2nd Exped, ii. p. 326 (1824). 

Chalcis aiinulipes. Walk. Ent. 3Iag. ii. p. 29 (1834). 

? Leucospis Integra, Hald, P, Acad. Phil, ii. p. 53 (1844). 

Chalcis incerta, Cress. Proc. Eni. Soc. Phil iv. p, 101 (1865). 
Brachymeria panamensis, Holmgr, Engenies Resa, Ins. p. 437 (1858), 
HaF North and Central America; West Indies. 

Chalcis (?) vie aria, Walk, Joimi, Ent. i, p. 18r3 (1861). 

$. Chalcis eurytomoides. Walk, Trans. Ent, Soc. Lond, (3) ii. p. 247 
(1864), 

Hah. Amazons. 

Chalcis decreta et cokcitata, Walk, Irans, Ent Soc, (8) i. 
pp. 352 353 (1862). 

Hal, Santarem, 

The specimens described nnder these names appear to be sexes; 
but the description of O. concliata is very imperfect. . 
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JDescriptmis of New B]peci€s. 

I have not a large number of new species to describe, as com¬ 
paratively few additions have been made to the Britisb-Museuin 
collection of Cbalcididse since Walker’s publications on the family. 

Lehcostidix^. 

Leucospxs, Fah \ 

Lettcospis tbicoxop, n. sp. 

Exp. al. 8 lin.; long. corp. 4 lin. 

Black, very closely punctured, and with very fine grey pubes¬ 
cence. Antennge red, first two joints blackish. Protborax red, with 
a black band in tbe middle, sides of meso- and metatborax bor¬ 
dered above with red, inesotborax with a transverse red spot on 
tbe back, a large red spot just below tbe fore wings, and meta¬ 
pleura entirely red. Abdomen black, first segment not much nar¬ 
rower than tbe second, with some indistinct red markings above, 
and with tbe sides red; near tbe front of tbe second segment is a 
yellow belt; and towards tbe tip of tbe abdomen are t'wo yellow 
spots on each side, bordered below with red ones. Legs red ; 
C 0 X 8 S black; bind coxge red at tbe tips, bind femora with a large 
black spot on tbe inside, yellow above and at tlie base on tbe out¬ 
side, with an irregular black mark below tbe yellow upper border, 
and armed with six very large teeth, tbe last obtuse. Sah. South 
Africa. 

Described from one male specimen. Parasitic on Anfliidium 
coriatxi'm^ Smith, according to P. Mansel Weale. 

Letjcospis mtsolica, n. sp. 

Exp. al. 9 lin.; long. corp. 4 lin. 

Black, very finely punctuated, and with fine pubesceu ce. Head 
and thorax with green I'efiections, face clothed with golden 
tomentum; antennse ferruginous, scape beneath yellow. Pro¬ 
tborax with a broad yellow band, dilated at tbe sides, and partly 
bordered with red; mesotborax bordered vritb a yellow stripe on 
each side, and with a transverse one in tbe middle; seutellum 
with a very broad yellow band beliind; beneath tbe fore wings 
is a large yellow spot; and tbe metajjleura are almost entirely 
yellow. Eirst segment of the abdomen more than half tbe width 
of tbe remainder, with a very broad yellow band, slightly edged 
wfitb reddish in front, and partly divided by a black line in 
tbe middle above; the rest of tbe abdomen with a yellow band 
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in the lEiddle, and with a yellow streak on each side of the 
OYipositor at the extremity ; the ovipositor is ferruginous, shading 
into hlackish at the extremity, and recurved to much less than 
half the length of the abdomen. Legs yellow, shading into fer¬ 
ruginous ; four front coxs© and femora mostly blackish; hind legs 
ferruginous above and within, and mostly yellow on the outside; 
hind femora with a comparatively small black band on the out¬ 
side, and with one large and about seven small teeth. "Wings 
smoky hyaline, very iridescent. SCah. MysoL 

Described from one female example, collected by A. E, 
Wallace. 

LeUCOSPIS TOMEKTOSA, 11. sp. 

Exp. ah 9i lin.; long. eorp. lin. 

Black, closely punctured, with short greyish pubescence. 
Vertex and thorax tinged with metallic green; face reddish, 
covered with silvery tomentum. Antemite dark brown above, 
reddish below, the seax^e inclining to yellow. Metathorax edged 
behind with a conspicuous yellowish-'white tuft of hair on each 
side. Abdomen not petiolated, of equal breadth throughout. 
Under surface of the body mahogany-brown. Hind femora nar¬ 
rowly bordered with yellow above and below, with one large and 
about nine small teeth; hind coxae bordered ivith metallic green 
above and below; tip of front femora in one specimen with a 
short yellow line beneath. Ovipositor reddish, recurved to the 
base of the scutellum. Wings hyaline, clouded along the costa 
and at the tips. JSah. St. Thomas; Tapajos, Amazons. 

Described jB.’om three female specimens, \vhich stood in the 
British-Museum collection as Metallopsis capennensk, but are 
apparently quite distinct from that species. 

CHALOiniKiE. 

Smicea, Fah\ 

Smicea etjeipes, n. sp. 

Exp. al. 4|-lin.; long. corp. 3 Hn. 

Head and body entirely black, except a small sx50t beneatii 
each antenna and the tips of the mandibles, which are reddish. 
Antenna long, subclavate, apx>arently 12-jointed, the fourth joint 
longest; thorax very coarsely but evenly punctured; tegulce 
reddish; petiole stout, reddish at the extremity, nearly as long 
as the rest of the abdomen, which is smooth and shining; legs 
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red, Mnd coxae black, hind femora with numerous small blackish 
teeth ; tibiae rather darker than the femora. Wings iridescent 
h3"aline, with piceous costal nervure*. Hah. Greorgia. 

This species was mixed with S. sispes in the British-Museuin 
collection; but its smaller size and nnicolorous femora w^ill sepa¬ 
rate it at once. 

Smicea iokeoibeSj n. sp. 

Exp. al. 5 lin.; long, corp. lin. 

Warm yellowish ferrnginouSj finely punctured. Antennse 13- 
jointed(?), black except the scape beneath, scape very long; sutures 
of the thorax, a longitudinal stripe on the mesothorax and scu- 
tellum, two oblique stripes on the sutures of the pleurse, the 
hindermost most distinct, a longitudinal dash on the outside of 
the hind coxse, and the extreme tip of the abdomen black; petiole 
short, not one fourth of the length of the abdomen, which is 
smooth and shining, and has a rather indistinct yellow stripe 
towards the base | teeth of the bind femora exceedingly minute. 
Wings hyaline, clouded towards the base. Hah. United States. 

Close to /S', zynea, Cress. Proc. Ent. Soc. Phil. iv. p. 92 (1865), 
but may be distinguished at once by the uiiicolorous metathorax. 
This species was confounded with S.falvescens, Walk, Ent. Mag. 
ii. p. 25 (1834), in the British-Museum collection. 

Smicea eoteata, n. sp. 

11 Smiera contacta, WalL Trails. Ent. Soa. Land. (3) ii, p. 184 (1864). 

Exp. al. 5 lin. j long. corp. 2 lin. 

Deep orange, including the face and under surface of the scape 
of the antennaB ; antennae otherwise brown ahoye, reddish be¬ 
neath ; antennal grooves edged with black; ocelli black ; occiput 
black; prothoi'ax with a black spot in the middle in front; meso¬ 
thorax edged before and behind with black (the front stripe 
dentated behind), and with three longitudinal stripes, those on the 
side lobes incomplete behind; scutellum wider than broad, marked 
with a black isosceles triangle, and with two "widely separated 
teeth behind; petiole moderately stout, about half the length of 
the abdomen, which is marked with transverse reddish stripes, 
shading into blackish on the back. Hind legs, tips of cox^ and 
trochanters black; femora with a large black spot below, near 
the base, visible on both sides, a spot on each side above, near 
the middle, that on the outside narrow^er thau that on the inside; 
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the tip and the base of the tibiso are also black, armed below with 
four large black teeth, the first at the base, and the last two close 
together. Wings clear hyaline, with brown costal norvure. 
JB[ah. Amazons. 

This species stood in the British-Musciim collection as S* con^^ 
tacta, Walk.; but it differs too much from his description to allow'* 
of his name being retained. Ho describes the abdomen as 
“ mostly black,’’ and the pectus with a black line on each side. 

Smicea peea, n. sp. 

Exp. al. 4 j lin.; long. corp. 2 lin. 

Tellow; antennse black, with the scape beneath and the extreme 
tip reddish; prothorax with an oval spot on each of the side lobes, 
and bordered behind with black (central markings, if any, obli¬ 
terated by the pin); pectus with a black spot on each side; 
scutellum wdtli a howd-shaped spot near the extremity, which 
projects a triangle forwards; petiole short; abdomen with five 
transverse reddish stripes; tips of hind coxjb, trochanters, and 
base and tips of tibise black; femora with a reddish-brown spot 
on the outside, and armed below with numerous minute teeth. 
Wings hyaline. JEcib* Brazil. 

Smioea lycEETA, n. sp. 

Smiera certa 5 ?, Walk, Trans, Ent, Soo, Lond. (3) ii. p, 183 (1864). 

Exp. al. 8 lin.; long. corp. 3 lin. 

Black. Antenuee reddish beneath; scape long, yellowishbeneath; 
a large pale spot on each side of the face just below the antonxne. 
Prothorax edged behind with yellowish on each side, interrupted 
on each side of a spot in the middle of the hind border ; meso- 
thorax granulated; tcgnlse, sides of hind border of mesothorax, 
a spot on the mesopleura, and hind border of scutellum (w-hich 
is bidentate) yellowish. Petiole short, black. Abdomen with 
sti'ong ferruginous reflections; but its basal third, wbicdi is 
bounded behind by a yellowish stripe, is lighter than the 
remainder; near the tip is another yellowish stripe. Eoiir front 
legs black; tarsi, a lino on the outside of the front iibias, and at 
the base of the middle tibise pale yellow, or whitish; hind coxm 
with a yellowish stripe beneath on the basal half; femora with a 
yellow stripe on eacli side, broadest on the inside, and armed 
below with six teeth, the second^ small; tips of femora on tho 
inside and base of tarsi ferruginous. Wings yellowish hyaline. 
Sal. Amazons. 
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Walker regarded tliis insect as probably the female of his 
S. certet ; but it diflcrs considerably from bis type, wliicb appears 
to be likewise a female. 

Smicba DEcrpiEKs, n. sp. 

Exp, al. 6 lin .; long. corp. 8^ lin. 

Elack; scape beneatb and inner orbits broadly yellovr; prO“ 
thorax edged behind with yellow, the stripe emitting a slender 
bx'anch obliquely forward on each side; mesothorax somewhat 
more coarsely punctured than in S. discolor^ the upper part of the 
middle and side lobes edged with yellow; scutellum wdth a yellow 
band in front; and there is a yellow spot on the metathorax on 
each side of this ; the scutellum is bidentate, and bordered with 
yellow behind and at the sides more narrowly than in discolor^ 
but coutinuously; petiole very short and stout, yellow; abdomen 
yellowy banded with black in the middle, the black portion en¬ 
closing a yellow line on eacli side near the extremity. Four front 
legs yellowdsh, femora blade nearly to the extremity, and tibi® 
with a black lino on the outer side. Hind coxas yellow with a 
black triangular spot at the base beneath, trochanters black, 
femora black wdtb a yellowish tawny mark at the base beneath, 
and a stripe of the same colour near the tip extending almost all 
round, armed below with two small and five very large teeth; 
tihim black, with a yellow band near the middle; tarsi yellow, 
the last joint black. Wings browuiish hyaline, with blackish 
nervures. Hah. Villa Hova, Amazons. 

Closely resembles B. dmoloi% Walk. Journ. Ent. i. p. 180 
(1861). 

Smicea. Buemeisteei, n. sp. 

Exp. al. 5 lin.; long, corp, 8 lin. 

Dull yellow; antcTiiias biwn, clothed with dense greyish pile, 
scape yellow beneath, antennal fossa black* mandibics tipped 
with black; occiput and adjacent portion of prothorax Mack; 
central lobe of mesothorax either wholly black or broadly 
bordered with black before and behind and mth a central 
black lino, lateral lobes with a thick black stripe; binder and 
lateral sutures of the mesothorax and a band behind and below 
the scutellum black; petiole reddish above and black on the 
sides, rather more than half the length of the remainder of 
the abdomen, which is oval, yellow at the base, and black (banded 
with yellow on the upper side) beyond; legs yellow, hindlegs :~ 

niKK. .TOTJEK.—ZlOOXtOar, TOBi. XTli. 0 
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coxae rallier longer tlian the petiole, black beneath, and with a 
reddish line on the outside; trochanters black; fceniora with a 
black spot at the tip, hairy and probably serrated beneath ; tibijc 
black, with a yellow stripe on the inside ; tarsi yellow. Wings 
hyaline. Hah. Argentine Eepublic. Presented by Dr. Bur- 
meister. 


PlTASGONOPHOEA, Westw. 

Phasoonophoea ? Batesii, n. sp>. 

Exp. al. 4| lin.; long. corp. 3 lin. 

Head, pectus, and apical third of the abdomen black; thorax 
red, very coarsely punctured; seutellum slightly pointed behind ; 
base of abdomen dark red ; front knees, tibite, and tarsi, middle 
knees and tarsi, and the tips of the hind femora and tibiae whitish ; 
hind tarsi inclining to yellowish ; hind femora black outside and 
reddish inside, armed below with about six teeth. Wings hyaline, 
with brown costal nervure. Hah. Santarem. 

Thaitmapus, Kif'h. (antea, p. 56.) 

Thaumapus Walkebi, n. sp. 

Sraicra luteipennis ( c?)? Walk. Joum. Ent. i. p. 173 (1861). 

Exp. al. 11 lin.; long. corp. 4 lin. 

Tawny, pale greyish yellow beneath, occiput and vertex en¬ 
tirely black as far as the antennae, which are also black, exeept 
the scape beneath, which is rather short; mesothorax with a 
square spot at the extremity, from which runs a black liiui on 
the front half of the seutellum; seutellum armed behind witli 
two short sharp teeth j)rojecting upwards; back of inesotboj*n,x 
with a conspicuous reetaugular prominence on each side; imda.- 
thorax wdth a spine on each side of the petiole, wliicb is us long as 
the abdomen, and marked with a black liue above; abdomen 
short and stout, tip black ; base of ovipositor black, and a broad 
black baud above, not extending to the base ; hind coxid with a 
black line on the outside; femoi^a armed below with nianorous 
minute black teeth; apical half of hind femora black on the 
inside. Wings yellowish, tips clouded. Hab. St. Paulo, Upper 
Amazons. 

Hookebia, Walk. 

HoOKEEIA (?) CANAEIENSIS, U. Sp. 

Exp. ah 2| lin.; long, corp, 2 lin. 



ME. W. P. KTEET ON THE CHALGT1)I]S^.E, 


75 


Black ; fore part of tlie body coarsely, and abdomen finely 
punctured. Antenna} 11-jointed, inserted near tbe month, very 
long and slender; scape nearly one third of total length, atten¬ 
uated beyond the middle and thickened towards the base and 
also immediately at the tip ; second joint also thickened at the 
tip ; scape and second joint reddish at the tips, otherwise black ; 
the remaining joints black, and of equal width, the divisions 
very indistinct. Legs reddish yellow; femora black, except at 
the tip ; middle tibiss blackish between one fourth of the dis¬ 
tance from the base and the middle, and hind tibim blackish 
at the base and beneath. Wings strongly smoky in the middle ; 
the costal nervure about half the length of the wing, brown, 
darkening at the extremity, where it terminates in a thick oval 
club; scutc'llum unarmed. Abdomen sparingly clothed with 
w hite hairs beneath ; hind femora apparently unarmed and cari- 
aiated beneath. Hah, Canary Islands, Collected by tbe late T. 
V. Wollaston. 


Chalcis, Mhr. 

Co ALOIS CALLIPUS, 11 , Sp. 

Exp. al. 4| lin.; long. corp. 2| lin. 

Black, clothed with a short grey pubescence, antennal grooves 
reddish on the inside; thorax and seutolium coarsely punctured, 
the sutures well defined; prothorax about twice as bx’oad as long; 
scutellum bituberculate; metathorax rugose, armed with two 
short spines on each side; tegulm and the space immediately at 
the insertion of each wing ivory-white; abdomen with the first 
two segments smooth and shining above, the second and following 
with greyish down on the sides; under surfiice of abdomen 
reddish ; four front femora black, broadly white at the tips, iibim 
white, more or less black in the middle, and all the tarsi whitish 
shading into fawm-colour; hind coxm, trochanters, and femora 
entirely red, except a white spot at the extremity of the latter on 
the outside; hind femora armed below with a series of small 
teeth ; hind tibice black, -with the tip white, and an oblong wrhite 
spot near the base. Wings hyaline, with yellowish costal nervure 
and blackish stigma. Hah Japan. 

Closely allied to the European O, Fomoolamhei^Dut {podogrica^ 
Eossi, nac Eabr.); but in that species the hind coxse are black at 
the base. 
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Chalcis Heaeseti, 21. sp. 

Exp. al. 5 lin.; long, corp. 2 lia. 

Black, finely and closely punctured; face &c. olotiled witli 
silvery pubescence; scutellum unarmed ; legs lemon-yellow, four 
front femora black nearly to the tip; bind coxm and femora 
black, tbe latter yellow on both sides at the extreme tip and 
finely denticulated beneath; hind tibia?- black for at least two 
thirds of their length ; claws black. Wings clear hyaline, with 
brown costal nervure. JIal. Barrackpore, India (collected by 
Sir J. Hearsey). 

Closely allied to the ividely ranging C. Hope; but in 

that species the hind tihise are black at the base only* 

Chalcis ateata, n. sp. 

Exp. al. 5 lin.; long. corp. 3 lin. 

Black, covered with a hoary pile, winch is much more con¬ 
spicuous than usual except on the first segment of the abdomen, 
even covering the bind femora; a rcddisli dot below tlic scape of 
each antenna; legs black; knees, tips of tibiir, and tarsi tes¬ 
taceous ; hind femora armed with about eight minute tooth. 
Wings hyaline, with brown costal nemire. IM, Queensland. 

Chalcis Cowahi, n. sp. 

Exp. al. 4]- lin,; long. corp. 2 lin. 

Black, head and thorax very strongly rugose-punciat(?; abdomen 
sanooth and shining; teguhe, knees, tibim and tarsi all palo whitish 
yellow; hind femora armed with about seven large obtuse teeth, 
set widely apart; inside of hind tihim black. Wings hyaline, with 
brown nervnres; costal nervuro much thickened at the junction 
of the subcostal; stigma boot-shaped. JMk Madagascar (An¬ 
tananarivo). 

Beared from pupa? of FapiUo Dmmlmis tnid of a. species of 
MepleU (Bev. W, Deans Cowan). 

Chalcis Wollastoni, n. s]). 

Exp. ah d lin.; long. corp. lin. 

Black; head, thorax, and scutellum covered with largo punc¬ 
tures; scutellum slightly bideiitatc; fj*ont logs mostly yalloW', 
four front femora black at the base, front tibia) with a long black 
spot on the outside, and middle and hind tibim black except at 
base and tip; hind femora black, except at the tip, and anued 
below with a series of strong but rather short teeth; wings sub- 
hyalin©, with brownish yellow nGinmres. Ilah. Canary Islands. 
Collected by the late Mr, T. T. Wollaston. 
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BESCEIPTION OP THE PLATES. 

The series of figures exhibit structural details of genera of Ohalcidinsa. 
Plate III. 

Figs. 1-3. i^iicra si^pesj Linn, i, antenna; 2, hind log; 3, middle leg. 

4, 5. 8pilochalcii^ xcmfhodigma, Balm. 4, middle leg: 5, hind leg. 

0,7. Epiiramtsfulvescemt'WQ^k, 0, anienna; 7, hind leg. 

8, 9. Anamjptm impnlsato,-, Walk. 8, antenna; 9, hind leg. 

30, 11. AtTiiioceni alhipemiis^ Walk. 10, antenna ; 11, hind leg. 

12- 14. Thaimapus decora, Walk. 12, antenna; 13, hind leg ; 14, wing. 
35-17. Dirrhiuvs ea'cavatvs, TQug (BalmnnV). 1.5, nnlronim; 10, hind 

log; 3 7, outlin*^ of body. 

18. fiJniaca Iiespcridum, "Rossi. 18, anloiina. 

19. Axima spinifrons, Walk. 19, outline of body. 

20,21. Affamerio)i f/elo, Wixlk. 20, antenna; 21, hind leg. 

22, 23. Notaspl^ formicifonnis^ Walk. 22, antenna; 23, hind log. 

24,25. Epiiwm dm, Walk. 24, antenna; 25, outline of winged insect. 
26, 27. Conttra flavienns, Spin. 26, abdomen ; 27, hind leg. 

28-30. Stypiiira oonigadra, Forty. 28, outline of body; 29, hind leg; 
30, scutelluin, 

31-33. I^hasgonopliora mdcata, Westw. 31, antenna; 32, hind leg ; 
S3, abdomen. 

Plate IV. 

Figs. I, 2. Trigomnn emmoauda, Spin. 1, abdomen; 2, apox of abdomen 
enlarged (after Spinola). 

3-5. Aspirhina dvhitafor, Walk. 3, antenna; 4, liind leg; 5, scutellum 
and abdomen. 

0-8. Pfoctoceras leiteoUJus, Walk. C, antenna; 7, hind leg; 8, ab- 
domini, 

9,10. Tlmmmtdia Beparcdci, Walk. 9, antenna; 10, abdomen, 

11,12. EplfeUa dgkfa, Walk. 11, antenna; 12, abdomen. 

13- 15. Megahcolus dumtor, Walk. 13, autonnn; 14, hind leg; 15, out¬ 

line of body, 

16, Fmidockakls deciamior, Walk. 1(J, scutelliuru 
17-20, Tnohomi'ia olnemria-, Walk. 17, antenna; 18, abdomen; 19, 20, 
scutellum, 

21-23, Stomatocerasi liberator, Walk, 21, uuteniia; 22, hind log; 23, 
abdomen. 

24-26. AntTQcephalm famkomis. Walk. 24, antenna; 25, hind leg; 26, 
abdomen. 

27-29. Emhalcis Miegli, Buf. 27 antenna; 28, hind leg; 29, abdomen 
(after Bufour). 

80-32. BeocMhis omkida, Saund. 30, antenna; 31, hind leg; 32, 
abdomen. 

33-36. Ilochria bispmosa, Fabr. S3, antenna; 34, hind leg; 35, abdo- 
mon; 36, scutellum, 
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Figs. ;iT-40. Halticella lyitdlla, Fabi*. **^7, aiiteuua; 88, luud leg ; 8U, abdomen ; 
40, scui-ellum. 

41-44. Hippota pectmicoml^ Latr. 4J, antenna (c5'); 42, antenna (f^^) 
(after Lucas); 4*‘i, hind leg ; 44, scutolluiii (fruin the of 
Chalch alexion, Wa]k,,=si/, J). 

45, 46. Chalcis Linn. 45, anienna; 40, land leg. 

!No details are figured of the genera Ohalcifella^ Wesiw., and f-fyljulhoi\ia% 
Eatz, 


Description of Ligitla Mmisoni, a new Tiuraan Cesfcode. By 
Prof. T. Sfeegee Coeboli), M.D., E.E.S., P.L.8. 

[Eoad December 21, 1882.] 

Ok tbe 29tla of June, 1882,1 received from Dr. Patrick Manson, 
of Amoj, a small bottle containing nuraei'ous flattonod shreds bear¬ 
ing but slight resemblance to ordinary tapeworms. They were 
preserved in spirit, Tlie donor, who had the advantage of seeing 
them in the fresh state, recognized their parasitic character, but 
entertained a doubt as to their ccstodc nature. I luivt^ often 
received flattened fibrinous clots resembling pa,rasiteH; but from 
the first I conjectured that wo had here to deal with immallirt* 
Ligules. The bottle bore a label with a brief notice to the 
following effect:—Tape-like parasites from subperitoneal fascia 
of Tcbai, [who] died, after operation for lympho-elophanlold 
scrotum, of dysentery, and ulcerated stricture of the msopiiagun.*’ 
The date of this “ find ” was Sopt. 21,1881; but it was nut init<il 
the 26th of September of the current year that 1 found leisure 
to renew my examination of the specimens. In the interval Dr, 
Manson furnished me wdth full particulars of the patient;. Ilic 
MS. was forwarded to the Etiiior of the ‘Lancet,’ am! th(' 
was published on the 14th of October last. In the aia-ount of 
the mopiem there given, Dr. Manson more explicitly wtaies 
that “a number of parasites, twelve in all, were foumi lying in 
the subperitoneal fascia, about the iliac ibssic and behind the 
kidneys. A single parasite was found lying free in the right 
pleural cavity. {Some of these parasites were coiled up in knots, 
and others lay extended. On being drawn from under the 
peritoneum, they exhibited languid movements like those of 
tapeworm.” further on he states that the worms had a ‘‘dc^ad 
white” appearance and “moved distinctly when taken out of 
the body.” 

When I removed the parasites from the bottle, tliey came 
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nway in a lump; and it took much time to uni’ayel them. This was 
done under spirit. I then found that there were t vvelve specimens, of 
which seven were tolerably perfect, though ilnnaturally twisted 
and otherwise distorted* All w^ere evidently much contracted by 
the action of fche sj)irit. Thus, of the perfect specimens, the 
shortest measured and the longest only 3| inches. In most 
examples the worm was broader at the head than elsewhere, 
measuring in that situation precisely of an inch. In one 
specimen, however, the lower third of the strobile was actually 
broader than the head—that is to say, it measured exactly 
of an inch transversely. These measurements were made with 
great care ; but I was not prepared to find that Br. Manson’s ex¬ 
aminations had yielded such marked differences of size. In a 
recent communication he tells me that in the living state the 
parasites were from twelve to fourteen inches long, J of an inch 
broad, and of an inch in thickness. 

With a pocket lens I could everywhere discern transverse 
rugje. These, however, were not only more conspicuous in the 
i*egion of the head, but at the same time more regularly arranged. 
In several specimens a distinct central longitudinal line was 
observed, forming a ventral groove which extended from head to 
tail. In these specimens the dorsal surface also showed indi¬ 
stinct longitudinal lines, apparently duo only to a backw^ard 
folding of the lateral margins ot the strobile. Many other 
grooves, markings, and prominences could be seen with ob¬ 
jective glasses of low power; but there was a want of uniformity 
about them. Even with higher powers I failed to obtain any 
C(jrtain evidence of either reproductive pores without or sexual 
organs within the sfcrobile. After soaldng a specimen for 24 
hours in glycerino, the calcareous corpuscles were as distinctly 
seen as they must have been witnessed by Dr. Mansou in the fresh 
state, judging from a pen-and-ink sketch with which I have been 
furnished. They are oval, ilat bodies, having an avoj’age diameter 
of about xxMj*t 7 of an inch. After enclosing a portion of the 
strobile in a tube of melted wax, and allowing it to harden, very 
thin sections were obtained and examined; but none of these 
yielded any trace of a testis, of an ovarium, or of an ovum. 

Thus it became clear that in Ziffula Man-soni (for it had been 
so provisionally named in the ‘ Lancet ’) we had to deal with a 
sexually immature parasite, comparable to the ordinary Zigula 
simpKcimma frequently found in the abdominal cavity of fresh- 
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■water Kot only po ; fiirtlier coinpanHou with other 

hitherto described Ligulcs showed that it came nearo]* to L, dm* 
^llcmima than to any oilier species. Willioiit asseriiiig posi- 
tiyely that it may not 1)0 a variety of tliat form, [ think we ate 
justified in regarding ilio human worm as the imuaaiuro repre¬ 
sentative of a totally distinct species. TIio unique charaeicr of 
its habitat, associated ^vith certain difleronces of ( 01 * 111 , mvm to 
warrant this conclusion. 

Ligula Mansoni, sp. nov. 

Strobile flat, with irregular ti'ansverse folds, broader in front than 
behind; head distinct, with regularly arranged rugie, ]H’ 0 (lu(*cd anti'vioiiy 
to form a papilla, retracted at the point to form a deep sucker-like enp j 
ventral surface marked by a distinct longitudinal groove in the middle 
line; reproductive pores wanting. 

Length (in the living state) 12 to 14 inches; breadth of an inch j 
thickness of an inch. 

Hah, Cavity of the pleura and subserous aponeurotic meinhrnnes of 
the abdomen of man. 

The more one refects upon wbai is known of ilie lilisbi.story 
of the Ligules the more one becomes puzzled to account (‘or this 
invasion of the human body. The occurrence may fairl}^ he pro¬ 
nounced unique. It is true, indeed, that one other instauco has 
been placed on record where a Ligule w\is said to have escaped 
from the human intestine. I allude to the case montionod by 
JRudolphi, and already quoted by Dw Duchamp in his beautiful 
memoir published in 187G. Parasitism by Ligules in other crea¬ 
tures than birds and (Ishes is of such rare occummeo that M. 
Duchamp is iaclincd to regard such ))hcnomona as accidojiial. Ifo 
then refers to the (as supposed by liim) oiily two iiustaiiees lutliorto 
placed on record, namely the hinnan case and iho jnslaiict* whm*o 
one was found in a seal, and remarks that even those'' arc far from 
being quite certain.’' What he. says respecting I lit^ human <‘aMc m 
well worth quoting. This instance, he says, “reported by Rudolphi 
from an observation about the year 17G3, coneeniH a young girl, 
25 years of age, [ 5 /c] who along with Ihnm ap])ears to have 
passed fragments of a ligule. Even before the publication of the 
‘Histoire des Entozoaires,’ Bloch had shown how difllcult it was 
to admit the introduction of a living ligule with food, by the 
experiments undertaken to ro])ly to Bosen of Bosenstoin, wdio 
supposed that the thing was quite possible, and who had himself 
seen living ligules in cooked fish (poissoitif 
The quotation by M. Duchamp is made from Budolphi's 
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‘ Katural Histoiy o£ tlie Eatozoa,’ imblislied iu 1808; but iu 
my copy of Eudolpbi’s ‘ Synopsis,’ published iu 1819, I find no 
allusion to the buinan case. I think indeed, with M. Duchamp 
that the woman’s ligule was not a genuine instance of parasitism 
by that genus; but from wdiat I have seen of monstrous develop* 
ments of tapeworms in the human body, I am of opinion that 
the supposed ligule was a portion of the strobile of a malformed 
TcGnm mediocanellaia^ destitute of segmentation. Prof, Aitken, 
of Netley, once sent me a complete tapeworm of this kind 
in which there were neitlier distinct proglottides nor any true 
head. The worm might easily have been mi>sttikcn for a new 
kind of ligule. 

TYhatever interpretation is put upon the case above men¬ 
tioned, there can he no doubt that iu Zigula Mansoni we have a 
genuine cestodo parasite, infesting the tissues of man. Its 
source is difficult to explain; for whilst, “with Eosen, we have 
seen ligules in the ilesh of fishes, it is by no means clear that the 
ingestion of fish-ligules could produce parasitism in man. Indeed 
it may safely bo said that ligulosis could not be produced in 
this way. If it could, such a disorder would probahl}^ not be of 
rare occurrence. In Italy, it is well known that the sexually 
immature tapeworms of fishes are relished bj'* the people as 
edible delicacies. Iu my copy of Eudolphi, his -words are 
“ Ligulm in pisciculi Cyprino Darho affinis abdomino obvise Italis 
nomine macaroni edules et in dcliciis sunt.” This passage 

has been freely quoted by Diesing and other helminthologists, 
including M. Duchamp. It is also worthy of remark that the 
Ligithi ednJis of Jiriganti is regarded by M. Duchamp, as it ^vas 
also by Diesing, as a synonym of L. sln^diclssima. 

1 should bo sorry to have misunderstood M, Duchamp; but 
from his i^omarks (at p. 81' of Ida memoir) I am lod to infer 
that the fact of parasitism by ligules having occurred in other 
mammals than seals has been overlooked by him. He says- 

Concerning the pax'asitism beyond [or outside] that of birds, one 
cannot but admit it as an accidental coincidence. Eacis of this 
kind arc moreover extremely rare; wo have not oncoitntored 
more than two; and, again, they are far from being quite certain.” 
These words by themelves are explicit enough; and after recording 
the Imman instance already quoted by me, be refers to the seal’s 
ligule, Aviiich, as he clearly ixoints out, -was subsequently shown 
to bo the closely allied Cestode called Bchistocephalm dmor^lmB. 
The perusal of this passage has qnizzlcd mo all along; for 
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M. Duchamp quotes iTCclj, and Avith uniform accuracy, fcoxn Die- 
siug’s AU'itiiigs (both from the ‘Systema’ and his various ‘ Jievi- 
sioneu’), and yet it is Dicsing who refers to Lignla repians as occur¬ 
ring in Tteptilcs, Amphibia, Aves, and Maunualia. Tri eounexiou 
with the data supplied by Mansou’s “ find,” it is interesting i.o 
observe tliat in all tlic birds and quadrupeds pro])cr, and also in 
the bats and marmosets in wbicli a ligiile has bceji found, tiuj 
parasite was always either situaled witliiii the muscles or in 
subcutaneous follicles. This, at least, slu)ws a similarity of 
habit; and if Ligula rep tans were possessed of a longitudinal 
groove and wore not furnished with cephalic pits, one might 
suppose it to be identical with L. MansonL Again, the oxl.emal 
characters rather forbid our connecting the human ligule wiili 
Liijnla nodosa of the trout, though such identity, if proven ? 
might help to explain the origin of L. Mamoni* 

As already pointed out in my larger treatise, the observations 
of M. Duchamp, taken in connexion witli the cmbryologioal 
studies of the late Dr, Bertolus, render it extremely ])robablc 
that the trout’s ligule is the sexually immature state of the 
great broad tapeworm of man. If this genetic relation should 
be established by further researches (as in all probtthility it will 
he), it is possible that the pi’oscoleces or six-hooked embryos of 
Botliriocepliahls latm might, in place of passing through tlio 
ordinary intermediate piscine host, develop as immature ligulos 
within the human body. We know that phenomena precisely 
analogous to this do actually obtain in the case of Toenia solmm, 
the proscoleces developing into sooleees or Oysticerci within the 
human territory instead of passing into the flesh of swine. In 
this case the ultimate host becomes also (for the subsequent 
generation) the intermediary bea.rev; an net of cannibalism would 
certainly bring about the completion of the genetic cycle. 

In this explanation I cannot take into accouiit the possibility 
of any Cestode dimorphism such as M. Mogniii argues for so 
warmly in other cases. I do not believe that it 1ms boon pruvt'd 
in any instance of tapeworm life. Here, I tliink, wc are only 
entitled to conclude that the Chinese host became victimisficd by 
his having swallowed the six-hooked embryos of an adult Cestode 
of some kind or other. In ail likelihood the worm was either a 
Ligula or a JBotJmocepJmliis. In any case tlie phenomenon was 
probably an instance of “ straying.” If so, we ought to be able to 
identify Ligula Mansoni either with some hitherto known sexually 
immature ligule pr with a form yet to bb discovered. 
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From tliG investigations of Knoch, of Leuckart, and of Drs. 
Bcrtolus and Duclianip, we know tliat the six-hooked proscoleces 
of these worms are developed within a ciliated sphere. Thus, 
I)r. Bertolus proposed that we should call the proscolex the 
embryo proper, employing his new term emhryopliore to de¬ 
signate the free-swimmins^, ciliated, nurse-like embryo. It is 
certain that ponds and streams frequented by water-birds in¬ 
fested with ligules must contain multitudes of these ciliated 
embryos, and tlnis (with the explanations already oflered as to the 
genetic relations of tlie Bothrioccphali) we have not far to seek 
for the cause of infection of dogs .and men by the broad tape¬ 
worm. Ill like manner the drinking of any open waters that 
happen to contain these ciliated larva) might also bring about 
infection by ligules. In this way I think wc may account not 
only for tlie occasional introduction of JLigula reptum into the 
muscles of various mammals, birds, and reptiles, but also for the 
solitary instance in which a Chinese water-drinker shared with 
these animals the privilege of harbouring a similar cestode 
guest. 



Eivpkomtmi of Fk/urea .—Two examples of Lignlti ManmiL A, as seen fi’om 
before; B, from behind (slightly enlarged from spirit s}>ccunens); 0, papilla of 
the head ( X 15 diain.); JD, end of the papilla, showing cephalic pit and cal¬ 
careous corpuscles. The last figure reduced from a drawing by Dr. Munson 
(magnified about 80 diam.). 
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Observations on the Marino Pauna ofl'tho East Const of 8ooi land. 
By Feancts Dat, F.L.B, 

fBcatlBcoeinbor Ul, 38 Hl>.J 

DiTTiTNa tliG last i‘ew yo.ars consiclorablo interest has beco Feltj 
both by iiatLiralists and fishermen, in the Tact that the herring'- 
fisheries along llic oa>st coast of Scotland hjiTC been carried on 
much further from the shore than Avas formcTly the case, anti 
this has nocossiiateu llie einployment of larger and helier- 
foimd fishing crafts, which, however, in boisten’ous weather lind 
it difficult or impossible to enter with s;de1v into tlie existing 
harbours. 

The local fishermen having expressed coiisiderablo doubts 
respecting the accuracy of the charts of the coast, 8ir George 
Balfour, K.C.B., M.P., drew the attention of the Board of Trade 
to the siihjeet; and li.M. surveying \esBel ‘ Triton ’ was directed 
to ho sent in July 3882, under 8tafi-Command or Tlzard, to survey 
off Aberdeonshiro, Kincardine, and the north part of Forfar. 

Having been invited to join the survey party, I took the 
opportunity of inquiring locally into the opinion of the iishormon 
and others, the reason why the heiTing-iisherit^s -were being 
carried on further out to sea, and also if the inshore ones wore loss 
];>rolific than they used to be. For it has appeared to me rather 
remarkable that some who will not admit the possibility of the 
inshore fisheries being less prolific than formerly, pointing out 
the generally increased supply from the line iishennen, do not 
deny tijat tlio inshore herring-fisheries are h'ss prolific than they 
‘were a few years since, although an augmented herring supply 
reaches the market. 

In the following brief notes I have not thought it uecesHary to 
enter fully into points which have bceji discussed cdsewhere, but 
confined myself as much as possible to such im arc Mtill sub¬ 
jects of debate. Questions of fisheries I have more fully detuilod, 
and drawm attention, to some subjects on which, I would vouturo 
to submit, farther information is very desirable. 

The Herrmy-JFis7^5ry.---Concernicg the investigations of the 
Commissioners on the “ Scotch Herring-Ifishery,’’ published in 
1878,1 have a few obsoryations to make. It is remarked that 
the herring-fishery on the coast of Scotland as a whole has in- 
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creased and is increasing, while any further legislation respecting 
it is deprecated, and that “ neither goTermnent encouragement nor 
restrictive legislation has had much effect on its herring fishery. 
Its progress is marked by constant fluctuations from year to 
year, but is on the whole a record of continually increasing 
prosperity from 1809 to the present time.” “ The prosperity of 
the Scotch herring fishery is entirely due to the extraordinary 
development of the fisheries on the Aberdeenshire and Forfar¬ 
shire coast; ” and if the takes between Fraserburgh and Mont¬ 
rose be deducted, the condition of the other fisheries will be 
found to be much less satisfactory.” However little effect the 
enormous mass of netting may have on the stock of herrings, we 
think it reasonable to conclude that the fish may be scared by 
these means and deterred or intercepted from entering the narrow 
waters, and firths, and lochs of Scotland ” (p. xxiii). During 
the last few years, howevei’, the fishing has been conducted 
further and further out to sea, and the fisheries of the Firths 
themselves have either decreased or become neglected. Twenty 
years since (about 1858) a boat carried twenty-four nets 
made of hemp, each net forty yards long, with twenty-eight or 
twenty-nine meshes to the yard, and ten to twelve score deep, 
or nine hundred and sixty yards of netting, having a catching 
surface of 3000 square yards; while in 1878, a boat carried fifty 
to sixty nets made of cotton, each net sixty yards long, wdth 
thirty-five meshes to the yard, and eighteen score meshes deep, or 
3300 yards of netting having a catching suriaco of 33,000 square 
yards. 

From the report wo may conclude:—(1) that the amount of 
netting employed has vastly increased of late years, wdnlo the 
size of tlie mesh has likemsc greatly diminished; (2) that 
generally in Scotland herrings have Ibrsaken the inshore fishing- 
grounds and gone further out to sea 5 (3) that it docs not appear 
improbahlo that iuci’eased netting or such being carried on in too 
indiscriminate a manner may have had something to do with the 
fish retiring to deeper water; (4) that in the Moray Fii’th, sprat- 
fisliing increased in 1868, W'hen restrictive enactments %vero 
repealed, while the commencement of the decrease of herrings 
began the same year. 

The migrations of the iiening have given rise to many specu¬ 
lations, and is a subject that still requires much elucidation. 

Probably five or ten years prior to the date assigned. 
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Some suppose iliai this fish is not, stricl'ly sp(‘nkiii,ij;, nn^Tatorv-^ 
that is, that it does not travel <*oinpaJ‘;iti'V(ily Ih.r from t!u‘ l«M*njily 
in which it was liaicliod,reared, and eaiue L(» inaturiiy, hutsinjply 
cha^nges from shallow to tieep walei*, iu aeeordiniee \slth lempe- 
rature and the supply of food—one proof jidvaiKasl ])t‘ing lliat 
eertam definite varieties are present in eeriaiii waitu’s. Where 
they conceal llieinselvos iseertaiJily reninrkahlo. Thus along I,ho 
Devonshire and south-west coast of England, Mr. Dunn o!>serv('s 
that should a gale spring up ninnhors are tahon in nrds pur¬ 
posely anchored parallel to the sliore, while ihoy art‘ inosliod on 
the Land side, and this in localities which had been nnsiiecessfully 
swmpt by seines and nets a A^ery short tinu' previously. 

That herrings, in common with other spocicH of the herring 
family, will occasionally disappear from one locality, soinctinieH 
reappearing hi another, is well known. 1 have observed it as 
occurring among i ])0 oil-sardines of India {Qhpm loiHjhrf ^); and 
tliis has taken place in years when the fishing was very little 
prosecuted. From 1690 to 1709 a very e\iunsive luuu’ing 
fishery existed at Cromarty 5 about the la-iior year an immense^ 
shoal was driven ashore near tlie town ; the remainder left the 
vicinity in a single night; and for upwards of half a century 
no shoals reappeared. 

The two main objects of nngratiou would appear to be for the 
purpose of seeking some locality where spawn may bo salidy 
deposited and the spoeios continued, or else a search for food in 
order to maintain the groAvth and existence of the individual. 
But it would seem that fish may seek now grouiul when that they 
usually reside on has become unsuited to them from any caust*, as 
absence of food or even their constant captim*. by inciisnant 
ncitiug. If having sdeeied wjiicrs furtlua* ftoiu (he shore than 
formerly, tlie spawn were deposited and brt‘d there, it do(?s not 
seem unreasonable to stippose that the progeny would locale 
themselves where they were reared. In tinuj, pcsrlinps, tliis mm 
location may bo found unsuited, and the shoal may ludurn to the 
spot they first inhabited, and wliere possibly a more abundant 
supply of surface-food may exist. 

At Wick, upon the north-east coast of Seoiland, the largest 
race usually arrives with the now year, remaining until about 
March, and then disappears. The next herrings come in May or 
June in the shape of a few small ones of little value as food, 
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although good as bait for other fishes, and which appear to be 
the forerunners of the summer fish, as they grow better, larger, 
and fatter as the season advances, until they are in perfection 
about July and August, spawning about the end of the latter 
month or early in September, after which they disappear until 
the succeeding January (Eeid, MSS.). If we turn to the Herring 
fishery Eeport of 1878, we are informed that it is a very 
remarkable circumstance that the yield of the fishery at Wick 
began to decline at the very period at which the produce of the 
Aberdeenshire fisheries began to increase ” (Ixiii). Here it would 
be as well to consider whether any change was during this 
period instituted in the working of the Wick fisheries which 
might account for the migration of the fish elsewhere. Mitchell, 
who wrote in 1864, remarked on the herring appearing oif Wick, 
the Moray Ehth, and Aberdeenshire in June; but he observed 
they are at first so small that the nets cannot catch them but 
they begin to be of sufficient size in July (at this time the mesh 
of the nets was not less than one inch between knot and 
knot) f. 

In the fourteen years from 1849 to 1862, one thousand and 
three boats were annually employed in fishing at Wick, with an 
average catch per boat of one hundred and thirty-three barrels. 
During that period no winter fishing was carried on : it now com¬ 
menced, and in the fourteen years from 18G8 to 1876 eight 
hundred and eighty-five boats w^ere annually similarly employed, 
and the average catch per boat was one hundred and eight 
barrels. The witnesses condemned the decrease which had 
taken place in the size of the mesh of tho nets, and in the 
change of Bhootiiig nets before sunset having become more 
common; whilst it wtis noticed that the Wick Chamber of 
Commerce for some years gave a premium to tho fisherman who 

* In 1809 an Act of Parliament was pasfiecl regulating the mesh of the 
herriiig-net at not less than one inch between knot and knot; England and 
France concluded a convention with these provisions in 1839, which was 
abrogated in 1862, whilst in 1868 tho regulation itself was repealed. 

t M. de Caux observes that for the purpose of capturing herrings the mesh 
of the nets since 1864 has diminished o:fi the Norfolk coast to forty or forty- 
four to the yard; ten to twenty years ago five sixths of the catch were full fish, 
but for the last ten years the proportion has not been above two fifths, due to 
the change in the mesh of the net; these immature herrings will take the salt, 
but they will not keep. 
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lauded the first herrings of the season: tliiis fishing has gradn- 
ally changed from July to the third week in June, the quality 
being small and mostly only fit for bait, This, it is stated, 
prematurely disturbs the shoals and injures the future prospect 
of the fishing 

As the Wick herring-fisheries from some cause diminished, 
those at Fraserburgh began to increase in yield. Here the 
same complaints were made as to the reduced size of the mesh 
of the nets and the taking of immature fish ; but the fishing was 
said to commence about the middle or 20th of July, the fish 
being mostly taken further from shore than was formerly the 
case; while there is now (1878) no winter fishing except for 
bait. The small fish do not fetch good prices, and are often 
condemned as unfit for food. 

In questions of migrations of fish a very important considera¬ 
tion must be, On what do these fishes live? for animals which afford 
them sustenance may, or may not, be subject to meteorological in¬ 
fluences. Manifold and various has been the reputed diet of the 
herring, which, so far as I have personally observed, consists of 
minute entomostraca, annelids, Crustacea, ova, and small fishes. 
Digestion is very rapid, and continued after death; consequently 
examinations should be instituted on very fresh examples, and the 
contents at once placed in spirits. The same phenomenon, as 
regards a false membrane forming around the food, which I 
observed last year occurred in the pilchard (see ' The Zoologist ^), 
is also perceptible, but to a lesser degree, in the herring. On 
February 15th this year, I investigated the contents of horriiigs* 
stomachs sent to me from Mevagissey in Cornwall, ])y Mr. Dunn ; 
they were taken about half a mile from land in twelve fathoms of 
water; they contained tho remains of Lsmall crustacca tfec. On 
May 12th in one from the same locality I found this organ dis¬ 
tended with nineteen sand-launccs {Jmmofh/iles) nj) to two and a 
half inches in length, while tho intestiues of these small fish were 
of a bright orange-colour due to tho cruatacca which they had 
been consuming. From the same place, between June 10th and 
14th, the stomachs of some captured about eight miles from 

^ The same opinion seems to have found favour at Peterhead, Aberdeen, 
and Montrose, that the early fishing ims a bad effect on tJie offbboJ*e banl^a. 
increased by the repeal of tho enaetinonls against garvic fishing (sec pngo 85), 
■which occupation commences in JifoTcmber and occasionally lasts until March. 
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Mevagissey in six fathoms of water had changed to the fry of 
that excessively rare British goby Crystallogohkis the 

largest of which were one inch and a third long; there were 
also a few little herrings and sand-laimces. During the last 
winter^ oS* the same place Mr. Dunn observed mackerel midges 
{Motellci) in the stomachs of herrings taken about eight miles 
from shore. Off Aberdeen I found another change, the herrings’ 
stomachs being crammed with entomostraca and shrimps and 
crabs in the zoea stage; there were also two sand-launces in one 
herring. In most stomachs I observed some ova, apparently of 
fish and probably of herrings ; but this is only conjecture. Many 
investigations, eonstantlycarriedon at different places throughout 
the entire liening-soason, would bo necessary to decide uj)on 
what this fish subsists, and whether its food exercises any in¬ 
fluence iij^oii the quality of its flesh. That the herring entirely 
ceases feeding during the time it is in full roe I satisfied myself 
is an error, or at any i*ate does not apply to the fish I examined 
at Aberdeen, 

The bi^eeding of this fish, or rather the period at which such 
occurs, is subject to very great diversity. At Wick this year 
(1882), early in January there were herrings full of roe ; while 
they again spawm there in August and Heptember. The same has 
been observed in the Moray Birth. 

Kespecting the capture of the herriiigs off the east coast of 
Hcoiland, it is evident tlmt the great bulk of the fishing is carried 
on much further out to sea than it was a few years since. Still 
it does not seem at all proved that the inshore fishing has been 
neglected; but the probabilities arc that the fish are no longer 
there in sufficient numbers to repay the fishermen’s labour., It 
also seems doubtful whether the boats have really gone out so 
far as one hundred and ten miles herring-fishing, as asserted by 
some of the local fishermen; for such a distance would necessitate 
the captures being salted at sea, conveyed in ice, or by a more 
rapid mode of transit than simply sailing. During the time the 
^Triton’ was investigating the coast, only twice were fishing-crafts 
seen about one hundred miles from shore: they may have been 
line-fishing, or, if netting, may have been coming down the coast, 
seen fish, and were trying their nets. Forty miles appeared to 
be about the limit at which we found fleets of fishing-boats at 
work for herrings. Eospectiiig the mesh of the nets emploj-ed, 
doubtless a difference of opinion exists, and many would like to 

nira, JOTJUN.—ZOOX.OGT, TOU. xvii. 7 



90 


lin, F. BAY 02^ TITE MAE12JE FAOTA 


see the old law rcimposed provided the fiHhenncn of othernationH 
adopted it. 

1 am indebted to Mr. Graham, o(* the Scotch Fislicrj Board, for 
the figures in the following tabic. 


Scotch llecring-Wwliecij llcfurn^. 


Year. 

No. of 
boats. 

Fislier- 

mcn. 

E.'irriils of 
herrings 
cured \ 

Year. 

No. of 
boiils. 

Fi&luu*- 

mcn. 

I'nn’cls of 

iuu'fingH 

cunHr, 

1825 

10,3Gfi 

44,r)9S 

379,234 

1851 

1l),h01 

'10,3.00 

630,.5<i2 

1820 

l(l,0.nS 

47,:!71 

288,495 

18.55 

11,747 

'ii,(;o2 

760>,703 

1827 

11.974 

47,733 

399,778 

3856 

12,072 

12,■!;);« 

609,988 

1828 

11,100 

47,9r>3 

48,999 

35,5,970 

1857 

12, 

l.'Mil.i 

.0K( 1,81-1 

1829 

11,109 

329.557 

IS-GS 

12,.516 

43,072 

6:‘»6,J24 

1830 

10,9S0 

48.373 

4‘?n,370 

1859 

12.802 

4;i,()62 

491,487 

1831 

n.cra 

49,KW 

302,001 

1860 

12,721 

42,430 

081,193 

1832 

11,008 

48,181 

410,904 

1801 

12,901 

42,751 

0(18,828 

1833 

11,284 

49,212 

451,531 

1802 

13,114 

43,508 

SS0,0W 

1834 

11,359 

49,402 

277.317 

18(J3 

IS, 101 

43,358 

654,816 

lS8o 

11,427 

49,720 

497,«l.9 

1804 

13,331 

43,-1 S4 

613,650 

183C) 

1],4‘.J4 

50,253 

39*7,829 

1805 

13,650 

44,459 

(121,703 

1837 

11,279 

50,310 

507,775 

1806 

13,815 

45,470 

O.'W.MT 

1838 

11,357 

50,238 

555,560 

1807 

14.208 

46,219 

82.'')..0S0 

1839 

11,893 

50,037 

543,945 

1808 

14,300 

40,417 

(Wl.is-l 

1840 

12,422 

53,939 

52,983 

557,262 

1809" 

14,406 

45,201 

07.0,1-1.". 

1841 

12,470 

1 067,245 

1870 

14,935 

45,712 

8011,100 

1842 

12,405 

54,282 

1 623,4SB 

3871 

15,513 

46,540 

820,170 

1843^ 

14.007 

00,457 

665,360 

1872 

15,232 

40,178 

77».8mi 

1844'’ 

14,200 

59,859 

526,033 

1873 

15,095 

4.5,591 

9S0,2;i3 

1845 

14,049 

(10,279 

532,646 

1874 

14,847 

45,226 

1,(KI0,WU 

1840 

15,070 

61,224 

607,451 

1875 

14,050 

45,082 

012,080 

1847 

15,279 

61,257 

562,713 

1870 

14,r47 

45,203 

608,107 

1848 

15,0<»2 

60,310 

Cm,ut‘j8 

1877 

14,623 

45,89(^ 

817,710 

1849“’ 

14,902 

59,792 

770,698 

1878 

14,431 

40,529 

000,708 

1850'- 

10,480 

40,362 

514,009 

1879 

14,457 

40,502 

8-11,700 

1851 

10,914 

40/)3S 

594,031 

1880 

14,751 

47,131 

1,-17:),000 

1852 

11,010 

41,187 

498,787 

! 1881 

14,809 

48,121 

1.111,1.00 

1853 

10,974 

41,045 

778,045 

I 


1 Fractions ol*barrels are omitted, inileys exccedin^,^ when nivgiven jh 
1 barrel, 

^ BeUiniB were from i])ril 5tb till the following April, up to 
^ Eeliirns for 1844 eudocl January nth, 1845, u-iid Kt> crmtimutl until 18hb 
^ Keturns up to this year imdude those of B.E. of Englniifl. 

Betiirns from 1850 to 1808 mclucle those of the Isle of Man. 

Kctimns from 1800 refer to Scotland only. 

The foregoiug table domoiiMtrateB a wteady aiiuual iiiemwc in 
the capture of the herriugs from the eoiiimeiieoment of thiK 
century until the present period. Ererythiug is doomed as 
denoting jirosperity; and should an occasional storm sweep 1.h(i 
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coast and numbers of fisbermen be engulfed, sueb we are giTen 
to understand is an nnaroidable accident, incidental to marine 
fisheries and incapable of remedy. 

Before, however, we accept this summary method of disposing 
of the subject, some questions must force themselves on our 
notice. Pirst of all, we are led to inquire what proj)ortion of 
j)ersons are now engaged in this occupation to the numbers that 
were so employed at the commencement of the present century ? 
33o we find the augmented takes due to increased facilities of 
capture, larger ventures in fisheries, or simply owing to the fish 
being more abundant ? 

Mr. G-raham'’" observes that 1825 is the earliest date in 
which confdenoe can be placed; and I find that the number of 
barrels of cured herrings have gradually augmented from 379 
thousand cured in Scotland and the ISI.E. coast of England, until 
they have reached to upwards of a million during the last two 
years, while the fishermen and boys have increased by almost 
4000. The proportion of the number of fishermen to barrels of 
herrings cured has averaged as follows;— 

5 years 1825 to 1830, 1 fisherman to 8 barrels of herrings. 


5 


18S0 „ 

1835, 

99 

8 

99 

5 

a<i 

1835 ,) 

1840, 

99 

9 

99 

5 

jj 

1840 „ 

1845, 

99 

10 

9J 

4 


1845 „ 

1840, 

99 

9 

99 

5 

» 

184<) „ 

1854, 


14 

99 

5 

19 

1854 „ 

1850, 

99 

15 

99 

4 

99 

1869 „ 

1863, 

99 

15 

99 

6 

99 

1863 „ 

1869, 

99 

15 

99 

2 

99 

1869 „ 

1871, 

99 

17 

99 

5 

99 

1871 „ 

1876, 

99 

19 

JJ 

5 

91 

1876 „ 

1881, 

99 

22 

19 


But when we inquire into the gear employed, we are told that 
cotton nets witli a fivefold increased catcliing-surface came into 
use some time about 1853(?), and have superseded the hempen 
ones. But the amount captured does not appear to have kept 
pace with these increased killing powers; for if so, the fishermen, 
who from 1825 to 1850 using hemp nets obtained from 8 to 10 
barrels per nmn, should now, had the proportions continued equal, 
be capturing from 40 to 50 barrels instead of about 22. 


^ The wlioleof the fishermen and boys engaged in sea-fisheries are included; 
but as the proportion employed in the various branches continues about the 
same, the fiuctualions would be of probably slight amount. 

7# 
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I would also binefly allude to another point, which is;—11 
herrings hare, cine to changes in our ilshery laws, been unduly 
interfered with, so that tlio shoals are now furl her out to sea 
than was foi’morly the case, thus necessitating the einploynunit 
of larger boats, has such occasioned, or been instrumental in 
occasioning, an increased loss of fishermen’s lives? 

That going further ont in order to find and capture these llsh 
is a necessity is now acliniitod, wdiilo tlie harbour a(a*onunodatioii 
remains unchanged: thus the larger boats now employed arc 
unable to enter during storms, and a considerable sacj*ifice of 
life is the result. 

If it had not been for the increased facilities of transit due to 
our railways, the cost of these fish must have risen. If the present 
migrations of the fish continue and they go still further off our 
coasts, steamers will be necessary to bring the fish in good con¬ 
dition on shore, or they must be salted on board. It is also 
questionable wdiether, the herrings being further out, this may 
not have been one reason why the haddock and inshore lishorios 
are likewise receding from the shore. 

An important zoological question hero arises, which may ho 
briefly disposed of as follows. 

It would appear from the Commissioners* report that yoiing 
herrings along the east coast of Scotland were first permitted to 
be captured in small-meshed, sprat- or garvie-nets in 1808—the 
true gar\ie being the sprat {Glupea spnffius}^ and the young 
herring or wdiitebait belonging to 0. lufrengm. Some of the 
witnesses averred that when the garvies are scarce many young 
herrings are sent away with them, wiiile it is impossible to take 
garvies without taking the young herring. One wiiiiess (p. 14) 
asserted that he had purchased thirty barreds of garvies in one day, 
and found they were all young herrings. My only ])ersuiKil 
experience consists of some garsios friiin the norfcliH'ast coast, 
most of w^hich w^ere undoubtedly young herrings. TlH‘y wmi 
about three inches each in length, requiiiiig 288 to weigh u 
pound, or 645,120 to the ton. In the report already refemaI 
to, we are told that 800,000,000 of herrings must be auuually 
taken by Scotch fishermen alone, or equal to a little over 1240 
tons of garvies, or young herrings, such as I have described; 
whilst from Inverness we are informed that in three years 
ending 1876-77 the Highland railway carried 03i an average 
267 tons of garvies annually to London. 
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Ono argument, adduced in order to disproYe that the destruction 
of fry inshore can do injury, has been that numbers of the young 
fish in our sandy bays and inshore grounds are possibly the off¬ 
spring from some of the floating spawn shed at sea, and that it 
seems most likely that all the oya produced by those fishes w^hieh 
actually spawn in these bays are either washed ashore or drifted 
away. Such a conclusion is opposed to what may be seen at any 
time along our shores, where these minute fishes are destroyed 
by millions in small-meshed nets. 

I would suggest, as worthy of consideration, a minute investi¬ 
gation of how these garvie-fisheries are carried on, and that 
such an examination should last through at least the whole of the 
month of October and until tlie end of January: the proportion 
of herrings captured to sprats, and wliat becomes of the cap¬ 
tures, should be thoroughly elucidated. It would also be very 
desirable that such au inquiry should extend to the question 
of whether or not the cessation of the inshore herring-fisheries 
has been coincident with the extension of the garde-fisheries. 

There are it appears two chief periods -when herrings appear 
oif the east coast of Scotland, while the winter, the June, and 
the garvie-fisheries are partially or wholly new industries. 
Whether they have or have not any bearing on the cessation of 
the inshore herring-fisheries, I have not sufllcient evidence to 
adduce. Still it is by no means impossible that some fishes, 
especially such as are gregarious, mostly return to the jplace 
where they wcTe reared. If, therefore, from any cause the 
inshore race of herrings were being unduly destroyed, it does 
not seem an unwarrantable conclusion to draw, that such may 
have something to do with the deep-sea race being now the 
most common along the east coast of Scotland. 

Dredging Operations^ ^e, —On June BO we steamed from Mont¬ 
rose ; and I must be allowed to express my thanks to Captain 
Tizard and the oflicers of H.M.S. ‘ Triton ’ for the assistance they 
afibrded me; also to Professor Jeftrey Bell for having kindly 
identified the Echinodermata, to Mr. Eidley for having done 
the same for the Zoophytes and Sponges * (see Eeports, p. 102 
and p. 105), and to Mr. J. Marshall for identifying the shells. 

* Br. Malm, of G-othenburg, hf s kindly prumised to describe tho Eutom- 
osti'aca aiad also the Annelids at a fatoe date. 
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At about ten miles from land, by moans oi: a tow-net I 
obtained my first exauijjlos of Entomosiraca. 

July 1st, tlie tow-net yielded ilio same result as yi^slerday, 
but in a larger amount. Ei’om 5 a.m. and uulil 7 a.m. I lie 
dredge was used, haying been put down in lat. 10' N. hy 
47'E. long., in fifty-three fathoms water having a siirlacc-tem** 
perature of 55° and 48at the bottom, wliieh was muddy or (hn^ 
sand, in viloich Mr. C. L. Jackson was unable to detect organic 
matter. A swab had been attacdied to either cud oF the dreilgo, 
by which means many sca-xirchins and starlishcs wert'. secured. 
The result hardly showed that good feeding-ground existed at 
this spot. There were no fish ; and among tlie Crnstjiceii W(*rc 
three examples of Jl^as coarclatus, and fiyo hermit crabs 
ms JSemhardns), which inhabited dead whelks or other uni valve 
shells. There were many of the common heart urchin and tw^o 
of the fiddle heart urchin, Brissus Eorbes {BrLmqms 

lyrifera^ Agass.). 

The Mollusca were Mijtiliis phaseoUmih\ Phil., Modiolarm 
nigra^ Gray, several being alive as well as some of Svetth amiens^ 
Linn., Leda mimta, Miill., Liwim horeuUs, Linn., Vaufs 
Vardkvm fasciatmi, Mont., Cgprma Mandlva, Liun., Aatmie ml-- 
cata. Da Costa, AstaHe compressa^ Mont., BenlaUum etiialk^ and 
Psmmmhia ferroemis. There were Hkewiso some live oxainples of 
Venus onata, Natica grmnlmdica, Asiarte compresm^ JDeuialmm 
enialis, Linn., Fiinctnrella macldna^ Linn., Trochis alabastnm^ 
Beeh., TnrritcUa terebra^ Linn., TropJion clathratm^ Linn. 

A single example of sea-mouse (Aph'odiie amleala), and a Few 
living Annelids, some corallines, &c. 

Dredge no. 2 was down from 5 p.m. until 7 p.m. It wtis put 
overboard in lat, 56° 54' N. and kmg. O' rkf W., iu lurty-iwo 
fathoms water having a surface-temporatnro of 5 k, jind '14)1=* at 
the bottom, which was sandy and shelly, Nwabs wi'ixs not 
attached to the dredge on this occasion. Tlio rcsultH wert^, compa¬ 
ratively speaking, somewhat larger. Eish wore abson t; four crabs 
{Hgas coarckttus) and more than a dozcui hermit crabs; eight 
examples of ILippolijte spinus^ which were briglit rtjd whem first ob¬ 
served; three examples of a shrimp {Vmngon Allnmnni^ liinahan). 
Polyzoa and sponges were in large numbers; and the form popu¬ 
larly termed the potato sponge gave six very interesting specimeuH, 
At first sight it appeared as if a hermit ci’ab were living inside a 
sponge, which possessed a smooth orifice for the crab’s benefit; 
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but on further examples being examined, a portion of the lower 
surface in one or two was seen to be smooth, uncovered with 
sponge, and showed a shelly structure. On cutting one across 
it was found that the crab had originally obtained possession 
of a Fimis grmilk or propinqtius : this had become coated 
with sponge except in that portion where constant friction, due 
to the moTement of the crab, prevented the sponge from ob¬ 
taining a hold. The substance of the shell itself had become 
soft. 

The Molliisea consisted mostly of dead shells of Lucina horealis, 
Linn., Cj/prina IslantJica, Linn., Venus striatifs, Bolen pelliicidus^ 
Penn., Aporrliciis pes-pelecani^ Linn., Teotiira iestitdinalis, MiiJL, 
Fmus islantlicus^ Obemn., JBiiccinum undaium, and ITatica green- 
land ica, 

July 2nd, the tow-net yielded but small returns; the day was 
when about three miles from shore, and in 
twenty fathoms of water, one of the cod fishes locally called a 
saithe (Gadus virens), weighing about 12 lb., was captured by a 
hand-line baited with salt junk. In its stomach I found one sand- 
launce (AmmoJgtes), five small haddocks, as well as a large 
pebble. 

Dredge no. 3 ^Yas put dowm at 9.15 a.m., at about ten miles 
off Aberdeen, in lat. 57° S' N. and long. 1° 41' W., in thirty- 
oiglit fathoms water, the surface-temperature being 5G°, and 49® 
at the bottom, which consisted of mud or fine sand. There 
wore no fish in the dredge, but more crabs than in the two 
preceding trials ; there were nearly fifty purple heart-urchins. 

The stalk-eyed Crustacea consisted of:—2 Inachus dorset-' 
iensis\ 8 Mgas mareiains^ two of which had numerous ova; a small 
Forhmns marm(>rcm ; Oaremus wcems ; 1 li Pagurm Bcrnhardm^ 
Linn.; 2 P. Pndemiwil^ Ijoach; 1 small Galathea sr^uamifenh 
Mont.; 8 Omngon Allmmmi) 4 Khppolijfe spinusy Sow,; 4 E, 
Thompsoni ; 1 Caridina varians^ Leach; 1 Fandalus mnuUcornky 
Leach ; 2 Faleemon sermfusy Penn .; and 3 Mgsk vnlgark. 

The following Mollusca were obtained:— xinomm ephipphmi ; 
Fecten ilgrhms, Mull; P. opercidaris, Linn.; P. similky Laskey ; 
Numila nucletiSy L.; Leda mimitay MiiU,; Lucina horedkyAj. ; Car- 
dium fasciaftmi, Mont.; Cgprim isla?idica, L.; Astarte compressUy 
Mont.; A,sulcata\ Venusovata^ Penn.; Y.strMusljry Moniacuta 
substriaia; Fsmnmohiaferroensk, Chemn.; elUpfieay Drown ; 

Thracia papgraceay Poli ; Bolen pelluciduSy Penn.; JDentalium 
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en faUs^ L.; Tirmtella ierehni^ L.; Matwa (frimlmdim ; 7■^V,sv^v ^s 7 r// 7 “ 
dicus^ Clieimi.; Pleuroioma tiimviildi Mont. That evtMiiiig \V(i 
anelioml at Ahordcee. 

JTulj 5tli, at l.oO iM\i. loft Abenloeii, and jil< 9 p.m., \vh<nj 
about tweiit}^ miles oil* Potorlioad, took a ntanluaa*! ilui 

Youug of tlio throe-boarded rookling, in a iow-nol"; and F 
subsequently ctiptured about half a doz.cii more, at distanv'os 
varying from twenty to fifty miles from land. Pituling ihesc 
youiig forms almost invariably so far from land, woiilil seem io 
point to the probability of ibo eggs, like those of the end, being 
eiitruded some dista-nee from the shore and fioatijig iitdiil hat(du‘d. 
Mr. Sim tells me that near Ahcrdecii he h*as captured tlu^se 
fishes in rock-pools. As I hoTC already remarked, tiuiy liave 
been observed forming the food of herringvs olf the sutitli-west 
coast of England. The evening was mdd, and many hirgo jcll}’’- 
fishes were Floating along past the vessel j but only a few gulls, 
gannets, and giiilleinots were seen. 

Only 6. Erodgo no. 4 was down at 11 .tO a.m., remaining 
until 1 p.M.; it was put overboard in lat. 57^^ 30' N. jukI 0“ 47' 
E. long., ill fifty^cight fathoms water liaving a surlsiee-lem- 
perature of 55°, and 49° at the bottom, which consisted of 
fine sand. Three flatfishes {BLlp^poghmoide^ lmmdoUlm\ the 
smallest being seven tenths of an inch in length, wore Hecured? 
some errtbs and sea-urchins. Htarfishes and shells wore similar 
to those obtained at the preceding dredge, showing a great 
abseaiee among the latter of living forms ; also a fair number of 
annelida. Corals wore more ahnndaiit, and Polyzoa numerous. 

The stalk-eyed Crustacea consisted of :—ILmvlHfinhmvifmHidi 
1 FortumfB pmUlm i ^ Hi/m coapvtatus \ JO ihddihea 
some of which were very small; 3 Pdr/itrus HcrHhmuhfi^ \ 13 
jp. Pndemhni^ some of these being with ova ; 2 Iflpjwlj/ie Thump-* 
Bonil also wdth ova; 2 Orangon Jlhnanni) 1 Pfoidalm niiuitHenr-* 
ms also with ova. 

Among the Mollusca were :—jUmma ephipphriUi L.,; Padmi 
tigrimi^, Miill.; Leda mmita, Miill.; Lndim Jkxuma^ Porb, {tml 
Han.; Oardkim pggmmm, Don.; C. eMtidtum ; Astark Hideata^ 
Miill.; A. eompressa^ Mont.; A. scoliecf, Slat, and Eack.; Vemis 
striatum^ Humph.; K ovata, Penn,; Tagmpullmim^ Mont.; Tdlhm 
hdthica^ L.; ^UMcam mgosa^ L ,; Denialium entails^ L,; Tmhm 
dabmtrum^ Beclk.timmevom Turritdh ierehm, L,; Bdalariu 
velgamjJjedi>ch] Wums idandkm. At 3.»S0 xam. the lead, being 
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brouglit up from 46| fathoms, had the valve of a T^enm striata 
attached to it. 

Dredge no. 5 was down at 5.20 p.h., remaining an hour. It 
was put overboard in lat. 57° 27' JNT. by long. 1° 15' E., in forty- 
eight fathoms water having a surface-temperature of 56°, and 
47° at the bottom, which consisted of fine sand. A large medu^a 
came up in the dredge—another proof how fallacious conclusions 
would be drawn if it w^ere considered that all which came to the 
surface in an open dredge must necessarily have been obtained 
from the bed of the sea. Many hue jellyfishes were to be seen 
around the vessel; the medussa were said by tlie fishermen to 
have been in considerable quantities at sea, off Montrose, during 
the preceding three weeks; they do not believe that fish eat 
them, but that they interfere with fishing. There were no fish, a 
few crabs, hermit crabs, galatheas, and shrimps, and only one 
live species of sea-urchin, the common heart-shaped form, of 
which twenty-six came up in the dredge or entangled in the 
swab. There were few starfishes or shells, not many annelids, 
some Polyzoa, sponges, &c. 

July 7th. After having been i^oUing all night, a smart shower 
of rain occurred about 7.30 a.m., subsequent to which the sea 
went down. At 9,15 a.m., when about twenty miles from land, 
tw^enty-five herring-boats vere to be seen, most of which appeared 
to be fishing. I obtained two more mackerel midges in the tow- 
net, over fifty-nine fathoms water. 

Dredge no. 6 was down at 9.40 a.m., remaining until 11 a.m. ; 
it was put overboard in lat. 57° 25' IST., and 1° 18' W. long., 
in sixty fathoms water liaving a surfaeo-temperture of 58°, and 
49|° at the bottom, which consisted of fine sand. Swabs were 
attached to the dredge. It contained no fish, some crabs, 
hermit crabs, 2 Ilippohjie sphms^ about thirty of the common 
heart-urchin, upwards of a dozen starfishes belonging prin¬ 
cipally to three species, many dead but few living shells, some 
annelids and Polyzoa. 

Tlie Molliisea consisted of Liwina borealis^ L,, VemiB ovata^ 
Penn., V. striata^ H., Mmtra eUijptlca, L., SgtoUckI aria pis- 
matica^ Mont., PsammoUaferroemiB, JDentalmm entails, L., Mmis 
islmiiUctts, and JP. proimiq;inis. 

At 1 o’clock, just as the course of the vessel was being 
changed, and when only a few miles Irom shore, 'we passed a 
large number of saithe fish, which w^ere dashing about as if into 
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a slioal of horritigw ; gulls vvcto likowiso jissi,sting. At 5 im^i. wo 
fUTivcul at Abordeon. 

Julj lOib, Abcrcltioii at i a.ai., and when about ten miles 
from port captiircsd aonio very young crabs and shrimps in the 
tow-netj and when about twelve miles from land a Jnaekerel 
midge; but up to S.JIO a.m. had only socur(3d one small cnioin- 
ostracoji in eiglil: trials of the net. At 9.15 a.m., when at about 
twenty miles from sltore, and while we were stopping for sound¬ 
ings, I took, in a tovv-nct at about a foot below the surface, a 
few outomostraea and a mass having somewhat the appearance 
of a portion of a jellyfisli; but on placing it in spirit it likewise 
proved to be composed of minute eiitomostraca. At 10.30 a.m,, 
when about twenty-hvc miles from shore, an embryo crab was 
secured. 

Dredge no. 7 was put down at noon for an hour in hit. 57° 17' 
N., and long. 0° 50' W., in forty-three fatiio?ns water having a 
surface-temperaturo of 55°, and 54° at the bottom, which con¬ 
sisted of sand and shell, and which was richer than that of No. 1, 

consisting of fine sand, a good many pebbles, and rragmenfcs of 
shells. These last were very much worn, and probably never 
lived whore found, but had been washed tliere. I judge thus 
because I cannot find a single one in good condition. There 
were also a few spines of Echini, and two or three common 
forms of Eoraminifera; but the spines look also much w'om, as 
do also the Eoraminifera’’ (C. L. Jackson). JSTo fish were taken. 
There wore large nambers of the purple heart-urchin, not quite 
so many of the other forms ; several small but no largo star¬ 
fishes; a few live and many dead shells, and some aiinoJids. 
Sponges were rather numerous ; scviTal wore tlie potato sponge, 
containing hermit crabs, as observed upon previously ; and tliree 
beautiful exampilcs of the amphipod Deimmina sjnnoHa. Quo 
jellyfisli came up in the dredge. 

The stalk-eyed Crustacea consisted oE 1 Steiwrki/nehifH teml'- 
rostns, 1 MlaUa Cmmliii (male), 3 small Qalidlmc^ 2 Vundlm 
mrimis and several young, 1 Kqtpoljjte sjnnm^ 2 IL Thompmni^ 
1 S[* CrancliU, 3 Cningon Alhmmii, 1 JPandahs anmiilconm, 
and 8 hermit crabs of the kwo forms previously adverted to. 

Among the Mollusca were examples of Anornm epMppium^ L,, 
J^eden tigrinm^ Mont., P. operciilaris, L., MgiihisplimeoVtmh^ L., 
Mimh nucleus^ L., AT. nifkh^ S., Ludna horealk, Jj., L. flemom, 
Eorb* & Han., Cardimi fasciaimn, Mont., 0. eeJmaUm^ L., 0. 
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Pliil., Cifprina klandica^ L., Aslarie cowpremt^ Mont., 
A, mlcata^ Venus ocaba^ Penn.j Y, striata, L., V. lineata, Tapes vir- 
pmem,IjmrL., Zucinopsis imikita, PcDn., TelUna balthica, L,, Jiac- 
tra ellipUca, Brown, Berobicularia prlsmatlca, Mont., Thracia, 
papyracea, Foli, Chiton cineretts, L., Bolen pellmidus, Denialium 
entails, L., Trochiis millegramis, Troehm limidus, Mont., Tarrk 
tella terehm, L., Natica montacjid, Forb., JF. catena, Da Costa, 
JSuliniapdliba, Linn., Aporrlidispes-pelecani, L., Trlelwtropis bore- 
alls, Brod, and {Sow., JBuccinumtmdatutn,Tj., Troplion elathratiis, 
L., T harvicensis, »Jolinst., Fasas Turtoni, Bean, F propincpms. 
Aid., F gmcilis, De/mncia linearis, Mont., Tleuroioma tarriciila, 
Mont., CypreBCi earopeta, Mont., and Qylicluia cylindracea,ldQim. 

At 12.30 P.M., two saithe fishes, averaging about ten pounds 
each, were taken by hand-lines. One had no food inside it, but 
an old whiting-hook in its gullet. At 8 p.m. a mackerel midge 
was taken in the tow-net. The sea being dead calm, many jelly¬ 
fishes were seen near whenerer we stopped for the purpose of 
taking soundings. About one o’clock a third saithe was taken 
by a hand-line; its stomach was also destitute of food; but a 
strong spine was observed to have entirely pierced the stomach 
from the inside, and appeared to have belonged to a large grey 
mallet that had been swallowed. 

Trawd no. 1 was down from 5.40 to 7 p.m., in lat. 57° 17' F. 
and 0° 10' W. long., in I’orty fathoms vator having a surface- 
temperature of 58°, and 51° at the bottom, wdiich was shelly. 
Only six purple heart urchins, one TtirrUelU ierebm containing 
a hermit crab, and three potato sponges, all containing similar 
crabs, were obtained. 

duly lltb, trawl no. 2 was down from 5 a.m. to 7 a.m. in lat. 
57® 6' N. by 1° 6' E. long., in forty-seven fathoms water having 
a surfiice-temperature of 58°, and 40® at the bottom, which was 
sandy and shelly. One small sole, Hippoglossoules, was taken, 
twelve purple heart urchins, eight common heart urchins, two 
starfishes, and some sponges. 

At G.30 p.M. a porpoise was near the vessel, and a little later 
several more. At S.80 a.m. two fishing-crafts were seen, appa¬ 
rently at ’work. The sea was very smooth during the day, and 
large number of jellyfishes were about. At 4.15 p.m., when 
about fifty-five miles frona land, eight fishing-boats were in sight. 
Betw^'cen 8 p.m. and 4 p.m. very large quantities of Entomostraca 
were taken in the tow-net. 
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Trawl BO. 3 was put down fvoiB 5 p.m. ti> (J in lut. 57^’ 7' 
N. and lon^. 0° 37' W., in lortj la-UiouiB walor luwirifjf a aurfaoo- 
temperature of 50*^, ajid 32° at tho boUoin, ■winch was sa-iuly and 
shelly. There-were taken one ]ni, 4 *go (J{/otins four 

soles {MippofjloHsokh^). One hundred and seventy-five purple 
heart Brcliins, some being of a large size; a few other iirchhm. 
Annelids were miinerous, as also were the sca-aneinoncs {Ae- 
tmi(jd\ sponges, corals, and Polyzoa generally. 

Of stalk-eyed Crustacea there were 4 IlijiiB coarotutm, 2 For- 
tunus piisilliis, 9 PafpiruB llenihanlKs^ 2 P. Prideamii, 4 Gala- 
tliea sqummfera, 2 liipjioli/te ThompsonL 

Of Mollusca examples were taken of Fee ten Ugrimm^ F» 
operculwria^ Lucina fiexnosa^ Cardimn fascialnm, 0, eeJuMimi, 
Mgtllns moilolits, Cgprlna islmidlca, Mactra elliptim^ Venus 
cemina, V. striata^ Saxicava aretlca, Trochus Nutica 

catena, Fusus gracilis, F. propuiqims, and Defranciu linearis. 
Several hue wimlks (^Btiecimm undutmi) v\ere also secured, and 
the mollusks used as bait. Some sca-aiicmoues wore found 
adhering to valves of Cgprim islandlca, Mgtilus modiolus, Car- 
ddMui ecldnatum, and Macira ellipiwa. 

At 6 3 ?.M. a shoal of mackerel midges came close to the vessel, 
and one was obtained in the tow-net. At about 8 i\M., -wlien 
probably iifty miles from shore, many herring-boats were passed 
fishing. At 9 p.m. another shoal of mackerel midges passed the 
vessel, playing round a piece of sea-weed. 

July 12 tb, When about four miles from shore, some young 
crabs and shrimps were taken in the tow-net; and at 10.30 we 
arrived at Aherdeen, where the hei‘j’iug~iishory had not yet 
commenced, although boats were almost daily going out lierj'ing- 
hshing, and i^eturning with more or less good cargoes, sonie 
consisting of fine full fish, others of mattics. 

Ffcdtire of Ground traversed and Temperatures ij* 6 '.*—It has 
almost invariably been observed that waters which do not ex¬ 
ceed a hundred fathoms in depth, termed by some naturaiiHis 
the httorai zoim, usually contain a large amount of life, it 
did not seem to me that the portion of the North Sea oven* 
which we steamed, and where we tried the dredge and the trawl, 
was so rich as localities I have examined elsewhere. 

The nature of the ground wo traversed in the ^ Triton,’ 
Captain Tizard observes, was fairly well defined, us wo found a 
considerable area (neatly 1500 square miles) of sand aiid shells 
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witli gravel or small stones between the parallels of 56^ 55' and 
57® 30' at a distance of 25 to 65 miles from the shore; while 
around this area, except close to the coast, the bottom consists 
for the most part of a fine sand, approximating in some cases to 
hard mud. 

The temperature at the bottom showed a slight decrease as 
the distance from the shore increased (irrespective of depth), as 
within twenty miles from the shore it varied from 48® to 53® in 
depths of from 28 to 55 fathoms, while at 100 miles from shore the 
range was from 46° 5' to 50® in depths of from 46 to 56 fathoms. 

In the observations taken on board the ‘ Triton,’ and kindly 
furnisbed by Captain Tizard, the following results were observed 
as regards temperature:— 

Water- 




Air. 

surface. 





June 30tb. 

4 a.in. 

4§'S 







8 a.m. 

55-5 

0 

0 





Noon. 

2*8 

53*0 

50 

at 47 fathoms. 


4 p.m. 

53*5 

52*2 

49 


47 

37 


8 p.ra. 

63’5 

53*7 

49 


49 



Midnight. 

53-6 

54*2 

49 


41 


July 1st, 

4 a.m. 

63*0 

540 

48*5 


45 



8 a.m. 

56*5 

54-7 

48*5 


48 



Noon. 

02-0 

56*3 

49*0 


48 

77 


4 p.m. 

55*5 

.56*2 

49*0 


38 

77 


8 p.m. 

52*5 

54*0 

49*5 


40 



Midnight/. 

51*0 

53*0 

480 

>} 

35 


„ 2nd. 

4 a.m. 

5V0 

53*0 






8 a.m. 

51-5 

530 






Noon. 

52-5 

53.0 





„ 5th, 

8 p.m. 

53*0 

52*0 

51*0 


55 



Midnight. 

54*2 

54’5 

51-0 


57 


„ 6th. 

4 a.m. 

54-0 

560 

49*0 


56 



8 a.m. 

50*2 

55 0 

49*0 

jj 

51 



Noon. 

61*0 

55-0 

490 

J5 

56 

77 


4 p.m. 

58*0 

560 

49 0 

}) 

47 



8 p.ui. 

56-2 

55*.5 

48*0 

7) 

50 

47 


Midnight, 

650 

55*0 

43*0 

til 

44 


„ 7ih. 

4 a.m. 

t54'5 

54*7 

49*5 


49 



8 a.m. 

64-8 

54*0 

51*5 

H 

37 

77 


Noon. 

54-0 

51*0 

50*5 


42 

47 

„ 10th. 

8 a.m. 

54*8 

53*7 

51*5 

77 

43 



Noon. 

66-0 

55*0 

64*0 

77 

42 



4 p.m. 

60*0 

57*0 

63.5 

If 

41 



8 p.ra. 

.60*6 

58*0 

51*0 


43 

47 


Midnight. 

57-0 

58*0 

49*0 

77 

47 

77 

„ lUh. 

4 a.m. 

67*5 

57*6 

60*0 

)) 

45 

17 


8 a.m. 

590 

58*0 

4(96 


57 

77 


Noon. 

62*5 

60*0 

50*5 

it 

41 

77 


4 p.ra. 

63*5 

60*0 

49*0 

77 

45 

37 


8 p.m. 

59%5 

590 

52*0 

47 

37 



Midnight. 

57*0 

57*0 

52*0 

77 

49 

ft 

„12th 

4 a,m. 

56-0 

56*5 

51*5 

77 

38*5 

ft 


8 a.m. 

58*0 

55*5 

52*0 

74 

51 

74 
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The foregoing table gives tlie following results :— 


No. of obser¬ 


Temperature 

No. of obscr- 

'i'cinperaf lire of 

vations. 

Hour. 

of air. 

vationa, 

B(\‘i-surface. 



o 


o 

7 

4 a.in. 

r>;3-r» 

a 

.5r>'U 

8 

8 a.m. 

m-7 

7 

55-8 

7 

Noon. 

57*0 

7 

5T7 

5 

4 p.m. 

58*0 

5 

5<» 0 

0 

8 p.ni. 

55-6 

0 

55*5 

13 

Alidnighfc. 

54*5 

0 

551 



55*G 


55*3 


Tbe subject of uiussel-beda and ground bait, wbicli I bad 
intended referring to, I find so eomprebensively treated in a 
paper by Mr. Wiicock, about to bo published among the prize 
essays of tbe Edinburgh Eisheries Exhibition, that I have omitted 
an account of this portion of my investigations. 

PS.—The Eev. A. Norman having kindly examined''^** some of the 
captures made in the ‘ Triton,’ has identified them as follows :— 
Erom the surface-net— Anomctlocera JPetersonii, Templeton, Dias 
longiremk^ Lilljeborg, Mccidne Mordmanni, Loven, London 
pliemoide^^ Leuckai^t, and Acmithomelroi \ from tlie dredge— Me- 
Ilia dbtumia^ Montagu, JPrdboUum folleMmium^ Bate, FJwmm 
fucicoh'^ Lead., Calliophis hklentatus^ Norman, Hun/siheus erjjilfro- 
plitltalmim, Lilljeborg, CJielrovraitis Sundemdlii^ Eatbke. 


Eeport on the Echinoderiiiaia collected by Mr. Eraneis Day in 
H.M.S. ‘ Triton ’ off the Eastern Coast of Scotland in July 
1882 . By Prof. F. Jeffrey Bell, M.A., E.E.M.S. ((k)in- 
rauuicated by E. Day, E.L.8.) 

[Ket.d JWnber 21, 1882.) 

A SOMEWHAT large collection of Echinodojunn.ta wa,s luaido, S/m- 
tungiu^ pmpitrcm and Alienas inolcwea being very abimdanily 
x*epresented, as was iAm JHclnnm eleejam, ol which a V(U*y largo 
number of siiiall (though not one largo) speeimeus were taken; 
entangled in the spines of many of those last were small egg- 
cases with unfertilized ova within. The Ophiurids are only six 
in number ; and the single Iloloiimrian is not in a condition foj* 
determination. 

* Mr. !Nofmaus moi-iio/anclmn was received after aiy paper bad been tou1« 
—EP. 
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The chief interest and iiiiportaiice of the collection seems to 
me to lie most in the fact that it may be tahen ns an earnest of 
what is now a very important factor in tlic resolution of the kind 
of problems that are associated vpitb the question of the struggle 
for existence. When such questions as, why have these Starfishes 
strong spines, and those stout plates, are proposed to us, we can 
but give play to the imagination unless we know the kind of 
animals that live with them, and the kind of ground on which 
they live. Much of the matter to be resolved is beyond the 
ken of the cabinet naturalist; but I fancy that some assistance 
may be rendered by giving a statement of the species found at 
each dredging- or trawling-station, as this may hereafter be 
worked up when the reports of other zoologists have come to 
hand. 

Dredge 1. Mclnniis esctihnitis^ JS7. miliaris, BirongyloceMrotiis 
drobaeliiensis, EcldnoeardmmjlavescenB, Opliiopliolis actihatct* 

Dredge 2. jElcliimis elegans, !E. flaveseem^ Bnssqpsis lyviferG^ 
Crihrella ocidaia^ AMropeoten irregularis, Oplmglgphu ciUata. 

Dredge 8. Bpuiangns piirpureus,Mclmiomrdhim Jlavescens. 

Dredge 4. lEelimus elegans, Bpaimigus pnrpureus, 'Eclmiomr^ 
dhmjlavescens. 

Dredge 5. JS. degam, IE.flaDesc€ns,Aslerias molacea, A, Mueh 
leri, Astropeeien irregularis, A. pen/acanihusi?) (ygO* 

Di’cdge 0. As 5, with Luidia Sarsi, 

Dredge 7. EcMnocgmmis pvsilliis, ^paiargmpiirptirens, Aslerias 
molacea, Orihrella oculata. 

Trawl 8, Echinus esculenim, E, fltwcsccns, fip, purpurem, Asie- 
rias violaeea, Bolaster endcca, 8iichmier roseus, Astropecien irregu¬ 
laris, Opldoglgpha cilinla* 

The finds at “ Trawl 3 ” were more numerous than those at any 
other station. There were some 25 specimens ol: Asterias vio- 
lacea ; and the two oxamplos of Bolaster and the 03m Grihrelh were 
of large size. Of twenty examples of the Asierias only one had 
lost an arm; so that if we allow^ anything for the dangers of 
the trawl, wo must assume that the staiiou under examination 
must ho a safe place for Starfishes to inhahit. Absolutely large 
as the collection made at this point was, wc can be by no means 
certain that it is proportionately so; for thougli it is well known 
that the dredger often brings up a very multitude of Echiiio-* 
derms, the only kind of information given is such as can be con¬ 
veyed by ‘^scores and scores” and other vague expressions. 
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EvTii whcj'e dredgers have not tlic powt'r or desire to preserve 
all tlio Hpeeiinens tliey brijig up from the deep, it would he ox* 
cecdiugly useful if they would s{)rt out some of the more Frequeiit 
species, aucl count the number l^iiig before them : nowlicro is it 
more true than here that “ scieuco is mcasiireinentand no more 
valuable piece of work could ho done by tlmse wlio are anxious 
to assist in the formation of a complete catalogiio of our own 
seas. When a few specimens from each station are sent, it 
is quite impossible to say whetlier a multitude of Aslerias would 
mean a scarcity of fishes or mollusks, or, as here, to direct atten¬ 
tion to the fact that the station richest in A. violacea (Trawl 3) 
has no represeni atives of the small Echinus elegcms^ and that that 
Echinoid is commonest at another point (Dredge dO where the 
{Starfish is conspicuous by its absence. On the other hand, ano¬ 
ther Echinoid, Spatangus ]purpiireus^ lives freely enough with the 
Asterias ; For 175 specimens arc repoi’tcd by Dr. Day to have 
been taken with Trawl 3. Indeed the region dredged over appears 
to be a very Paradise for S. purpnrem, as might perhaps be ex¬ 
pected from the sandy character of the bottom. 

Put in systematic fashion, we find the collection to coiisist oi' 
IS species in all, viz.:— 

EcUms eseiileutns, E. miliaris, and E. elegmis, 

Strongylocentroius drobackknsis, 

Eckimeymnus pusiUus. 

Spat asgus pwpnreus. 

EckinocardlumJlavesceHs, 

Brlssopsis lyrlfera. Single specimen only. 

Asterias violacea and *1. Muelleri 

Stivhasfer rmeus. Single specimen only. 

Sol aster endeca. 

Cridrella. oculata. 

Astropecten irregularis mA A, pentacantims'i (yg,). 

Lnidia Sarsi, Single s])ceimen only. 

Ophiogiypfia ciliataf and Ophiopholis aculeata. 
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l^'otes on Zoophytes and Sponges obtained by Mr. E. Day off the 

East Coast of Scotland. By Stuart 0. EtOLET, 

E.L.S. 

[Head December 21,1882.] 

Specimens from two of the stations investigated by Mr. E. Day 
in the ‘ Triton ’ in 1882 were submitted to me for examination and 
report. These stations are :—1. (Dredge ITo. 2) Lat. 56^^ 54*' N., 
long. 0®33'W., or about the same latitude as Stonehaven (Kin¬ 
cardine); and 2. (Trawl ISTo. 3) Lat. 57° 7' IN’,, long. 0° 37' W., 
the latitude lying midway between Stonehaven and Aberdeen; 
the depth was 42 fathoms in the one ease and 40 fathoms in 
the other, and the distance from shore considerable. Thus 
the ground which has contributed the specimens below noticed 
forms part of the great plateau of moderately deep water which 
surrounds Great Britain and occupies the greater part of 
the German Ocean, and of which the Dogger Bank and other 
hanks are sHghtly elevated portions. Ground very near this 
was investigated by the German exploring expedition in the 
vessel ^ Pommerania ^ in 1872-73'^. That expedition crossed the 
[N’orth Sea diagonally from towards S.W., viz. from Bergen in 

Norway to opposite Peterhead, and then passed down the coast, at 
some little distance from it, and entered the Eirth of Eorth. 
The present dredgings represent perhaps somewhat more eastern 
localities. That expedition obtained, like the present one, com¬ 
paratively few Polyzoa near this point, but, unlike it, a consider¬ 
able nnmbor of species of Hydroids; of this latter group but 
one species is included in the material which 1 have examined. 
With the exception of the results of the German Govornraeut 
expedition just mentioned, and of some specimens (of Mali- 
cliondria pmiicea^ Jolmst.) from the Dogger Bank, now in the 
British Museum, nothing has been, so far as I am aware, hitherto 
known of the Sponge-fauna of the German 0(*.ean at a distance 
from the land. 


POLTZOA. 

The German expedition obtained Mvstm foUaeea and Gemel- 
laria lorimlata off Peterhead, but few between that place and 
tlie Eirth. The only species which I have to mention are two. 

* See‘Jahresberioht. dor Kommission zur wissensolmftlichen XJntersucliimg 
der doutschen Meore in Kiel.’ Berlin, fol., 1875. 

nxm. jouRK.—zoonooT, you. xtit. 


8 
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ALCYOKiDtUM aELATiNOsnivr, Linav. Two quite Hinjill Kpe- 
cImonH. 

Station 2, 40 fa-tliomt;. 

Dkirih, North Atlantic and Arctic bc'jis (coauinon) and Sontli 
Africa (Oates)* 

[Alcyokjbium i^ABAHtTiGUM, Fleming^ A convoluted inasw 
of dark colour, containing a considerable amount of sand between 
the cells. I am doubtful whether this specimen should not bo 
referred to the Tunicata. It is attached to a shell. 

Hah, Station 1, 42 fathoms.] 

AKTirOZOA. 

AncTONiUM JOiGiTATUM, lJm%L Abundant at both tbo sta¬ 
tions. Those from Trawl No. 3 include two large specimens and 
one small orango-colourcd example; the rest, as well as those 
from Dredge No. 2, were dirty white. Those from the latter 
sotirce were not large. The largest specimen has enclosed in 
its base what appears to he a large Balanus. 

Hah. Stations 1 <& 2, 40-42 fathoms. (Also ubtaijiccl by ‘ Jknu- 
merania.’) 

, Bistrih. North Atlantic and Norih-Sea coasts, common. 

IlTnaozoA. 

The German expedition obtained a considerable variety of 
Hydroids here. The only species I have to notice is 

Hxdbactikia ECfliKATA, Meaning. A small colony covers a 
shell wdiich is perhaps LUforina Uftorea. 

Hah. Station 2, 40 fathoms. 

Bistrih. Krth of Forth (common, Herdmmi ^ Leslie^) inA 
nortliern seas. 

Spokojda. 

No Sponges were obtained by the * Pomincrania’ in this in‘igh* 
bourhood. 

AMPHiLECTtrs Edwabot, Bowerhanh . 

Isodictya Eelwardii, Bowerbamhi Mon. Brit. Spong. ii, p. 326 5 iii, pi. Iviii, 
ags. 15-18. 

Isodictya gracilis?, id. op, cit, ii. p. 333; iii. pi Iviii. figs. 23-26. 

Amphilectus gracilis, Vosmaer, pars, Notes from the Royal Museum of 
the Netherlands, ii. p. 111. 

*** ‘*The Invertebrate Fauna of the Firth of Forth,” Free. Hoy. Pliys. Soc. 
Edinb. ISSl. 
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This sponge was obtained Dr. Bow erbaiik originally in a 
sessile coating form on Tuhulana from Banff. The specimen for 
which he established the species IsocUctjja gracilis came from 
Lough Larne in Ireland, and is branched, with soft stem and 
branches and minutely hispid surface, resembling exactly in these 
points the present form. Judging, however, by the figures, its 
skeleton-spicule is somewhat shorter and stoutei*, and its fiesh- 
spicule smaller than in I. Hdwardi ; so that its identity with that 
species, which is asserted by Yosmaer (Z. c.), appears to me still 
to require proof. At the same time it is interesting to find, as 
w^e do in the case of the present specimens, an external identity 
with the erect specimen from Ireland and an identity in minute 
structure wdth the Scotch specimens. Some fragments, obtained 
among the Hebrides, are described by Mr. Norman (Mon, Brit. 
Spong. iv. p. 138) as of massive form, and showing a tendency to 
branch, measuring from half to three quarters of an inch long.” 
The present specimens difier somewhat from all these specimens ; 
they represent at least two individuals, now more or less broken. 
The largest must have measured quite 100 millim. (4 inches) in 
height when perfect: it branches subdichotomously and seldom. 
The stem is narrow and subeylindiical, about 5 mm. by 3 mm. in 
diameter; the branches also are somewhat flattened except at the 
apices, Tvhere they measure about 2 mm. in diameter, whereas their 
maximum diameter at about the middle of their course is about 
7 mm. The smaller specimen is strictly cylindrical, and ranges in 
diameter from 2 to 4 mm. The skeleton-spicules measure about 
•23 by *008 mm.; the fiesh-spicules about *022 mm. in lexigth, 

Hal)* Stations 1 <& 2 5 40 and 42 fathoms. 

Bktrib, {Bowerhank'); Hebrides 1--50 fathoms. 

StJBEEXTEs nous, Johmion {? Bsper). 

Halichondi’ia dcus, Johnsion, Brit* Spony, p. 144, pi. xv. fig. 4. 

llymeniaeidon ficus, Bomerhanki Mon* Brit >Spony, ii. p. 206; iii. 
pb xxxvi. figs. 10-17* 

Suberites ficus, Schmidt, Spong* Atl. Gehiet* p. 76. 

Potato-sponge,” F. Day, Notes on the Line and Herring Fisheries, 

p, 18. 

Several specimens, most of which exhibit the interesting and 
well-known commensalism of the Sponge with Fagums, the 
sponge growing on, and apparently causing the absorption of, 
the shell, while the crab lives within it. 

Although it is stated by Bowerbauk and dohnstou that the 
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yents (“ oscnla of Eowcrbank) arc iew and sejitfccred (or absent 
altogetlier, Johmton), yet tlie only ficoid specimen in the ])re- 
sent collection exhibits most distinctly a localization of tbeso 
openings on tbe upper margin of the sponge, forming a linear 
series a little below its apex, in a slightly oxcavaied depression or 
hiluin; they measure *5 to 1 inin. in diameter, and arc apparently 
twenty to thirty in number; tlioir inoiiilis are guarded and some- 
wbat concealed by tbe projection of tbin laminre of sponge-sub¬ 
stance about 1 mm, in hciglit, finnged with the skeleton-spicule. 
Dissection of the sponge shows that excretory canals <5onverge 
towards and open by those orifices. 

Hnh. Stations 1 & 2 ; 40 and 42 fathoms. 

Bktrih* Northern, eastern, and western British and western 
Irish coast s ; 1-50 fathoms (Bowcrlmilc and JSforman), 



S'ifhrrifes fiensy with the leftside of the upper cud removed, to show the etlbreui 
canals («) and (he spieular fringes {h) wliich surround tlieir openings, 

JRes?dis acGordmg io Stations, 

Station 1.—Lai 54' N,. long. 0° 33' W. 42 fathoms. Sandy and 

shelly bottom:— 

A loyovidiim parasiimm ? One specimen. 

Ahyommn diyiiuiiim. Two int>derate-sizctl white specimens. 
SuberUesfimis. Two snjall, on shells ; one inodcmte-sized, free. 
Ampkikctiis Bchoardl* One specimen. 

Station 2.—Lat. 57^ 7’ N., long. 0" 37' IT, 40 fathoms, Sandy ami 
shelly bottom 

Alcyonidlim. yedaiinosmu. Two small, on shells. 

Jlcyonitm digltatum. Two, large, massive and tlattenod, 
wliite; two smaller, white; one small, orange. 

Hydractinia echimta. Covering Littormal inhabited by 
Pagurus, 

Subentes ficus. Two moderate-sized, on sliells containing P/?- 
gtmis. One smallish, compressed, on end of Dmifalmm, 
Amphilectus Edwnrdi, Good-sized specimen. 
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Eemarks on the “ Manna or Lerp Insect of South Australia. 

By J. G. Otto Teppeb, E.L.S. 

[Bead February 15,1883.] 

The natural production of Australia known by the various cog¬ 
nomens of “ Manna ” by the colonists, ‘‘ Lerp by the natives of 
Victoria &q., and “ Melitose ” by others has excited frequently 
the inquiries of those who met with it. 

Mr. George Bennett, in his work ‘ Gatherings of a Naturalist 
in Australia,’ 1860, p. 272, says that the natives ascribe it to the 
TetUgonia ; but adds that “ it has been ascertained to be secreted 
by an insect of the genus Fsgllay' in which he most likely comes 
very near the truth. 

Prof. Fred. M^Ooy, describing the Great Black or Manna 
Cicada {Cicada moerens^ Germ,), in the fifth Decade of his ‘ Na¬ 
tural History of Victoria,’ says (p. 55);—“This large species of 
Cicada piercing the young twigs of the Peppermint Gum-tree [of 
Victoria, 0. T.], Bucalgptus mmimlis^ causes an abundant exu¬ 
dation of sap, which, drying in the hot parched air of the mid¬ 
summer, leaves the sugary solid remains in a gradually increas¬ 
ing lump, which ultimately falls off, covering the ground with 
a sort of white sweet manna in little irregular masses. This 
peculiar kind of manna is the ‘Melitose’ of chemists.” He 
gives thereby expression to the current belief in the Australian 
provinces, but which my obseiwations, extending over tw^enty 
years, lead me to consider as not founded on facts in so far as 
this province (South Australia) is concerned. 

I may mention that there are at least two different kinds of 
manna, if not more. The kind referred to by Mr. Bennett is 
entirely different in form and consistency from that referred to 
by Prof. M‘Coy, One occurs in a solid form around the branches 
or on the leaves of Encalypts, as Mmalypius oleosa and M, ochrata. 
The other originally exists as a moderately viscid fluid under 
the thin pieces of bark, peeling off, but held by their extremities, 
or through the insufficient slit of their converging edges, for 
some time to the hranchlet. That Cicadm produce and eject 
to considerable distances a viscid transparent fluid is certainly 
the case, as it is often proved, to the annoyance of parties who 
wish to enjoy their lunch in the shade of such trees the Cicadas 
inhabit in number, as on the western slopes of the ranges near 
niKir, asooLoor, von, xvii. 9 
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Adelaide, the parklands of the city, &c. One finds the dead 
leaves, grass, frequently quite coated w ith it; hut 1 have 
hitherto failed to notice that this ejected siibsfcauco is of special 
attraction for the ants, though very numerously present; and 
therefore it can scarcely he sweet. I Imve, besides, found it very 
abundant in localities whore ants were veiy scarce, and occurring 
in others where I failed to iind a single one. 

When examining a piece of bark fresh from the tree to which 
some of the iiielitoseis adhering, one finds the clear fluid 
always surrounded and frequently overspread, wholly or partially, 
by a fine white fiocculent substance without taste, which, to a 
considerable extent, prevents flow of the liquid pari unless when 
it augments to an undue degree from several closely adjoining 
sources. When this takes place, large round drops descend and 
alight upon the dry leaves, loose bark, grass, &c. scattered thickly 
under the tree; and on a cold fresh morning the drops arc found 
in a more or less solid state. 1 have never seen this kind solid 
during the hot part of the day in any locality examined (Mt. Gam- 
bier, County Adelaide, Barossa Light, ITorgusson), though that 
does not prove that the melitoso of a diflerent species of insect, 
and in other parts of Australia, does not solidity by heat. 

On a piece of bark freshly taken from the tree a close exami¬ 
nation shows that the flufly white substance is ihickesi in the 
centre of a ring or oval-shaped deposit of melitose, and forms 
a complete or partial obstacle to any thing alive that would 
attempt to enter it. Carefully brushing the fluff away, a small 
compressed larva of an insect, evidently of very sluggish habits, 
is seen; and this, I have no doubt, is the real producer of the 

manna.” None occur where the manna is absent; and the 
insect is never found without at least an uumintakablo trace 
of the melitose. Of late years both the substance and tlu) innect 
appear to have become very scarce in such localities m X have 
examined; and therefore I have not been able satisfactorily to 
fix its imago; but I believe it to bo a small greenish or 

related genus. 

Luring 1879 Baron L. von Mueller requested me to turn my 
attention to the ^‘Lerp^' insect which chiefly produco»s the 
BoUd manna ” accumulating around the branches of Eucalypts 
in white scales. Acting upon his suggestion, I found the spe¬ 
cies inhabiting stunted and dwarfed shrubs oUma 

in air its stages. Specimens were forwarded to Baron von 
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Mueller; but iiufortunatelj they arrived in a stale unfit for 
identification. 

JEucali/ptus oleosa is a species with an underground rootstock, 
from which numerous small stems, generally crooked and semi- 
sarmentose, spring. Wlien these are destroyed by fire &c., a host 
of fresh ones spring up from the caudex; and on these, not the 
branches of normal and mature stems, the Lerp insect produces 
tlie manna. It consists of circular or broadly oval disks about 
yV ii^cb diameter, convex above and concave below, formed of 
small irregular globules of solid melitose agglutinated, and there¬ 
fore exhibiting a rough exterior surface. They are crowded 
around the hranchlets, frequently for a length of 6 to 10 inches, 
and appear first as small specks in December or January. 
Under each is found a small larva, its short proboscis buried in 
the bark, and thus fixed to the spot for the period. The imago 
is very nimble, only about two thirds of a line in length, inclu¬ 
ding its long transparent wings. Copulation takes place almost 
immediately after emergence. 

There is found occasionally a kind of melitose on the leaves of 
Ettcalyptiis gracilis (solitarily), hut more frequently on those of 
low bushes of E. leucoooylwm, in varying numbers, and in the form 
of extremely regular, thin scales formed of i^adiating curved rods 
united longitudinally, and resembling the half of a minute bivalve 
shell. These are much larger than the one described; but the 
species has not been sufficiently observed to do more than to 
mention its existence. 

Abdekbuai. —Since the preceding paper was read and in tjpe the author has 
forwarded a letter, of which the following is a summary of the contents 

Eeferring to my communication on the Lerp insect, Baron von Mueller has 
lately Irindiy sent me the Ih*oo. Boy. Soc. Van Diemen’s Land, vol. I (185X), 
which contains (p. a paper on the subject by Mr. Thos. Dobson, and 
another (k c. p. 241) on the Ohemical Ounstitiition of the Manna by Dr. Thos, 
Anderson, I believe, however, that neither of the Lerp insects therein de¬ 
scribed are identical with that observed by myself, though one of them may bo 
closely related to that producing the larger symmetnciil shields on leaves as 
noted by me. The j)upa-case ligured by Dobson appears quite correct, as I 
have seen somewhat similar perfect insects emerge from cases not unlike his. 
I myself have examined with a pocket-lens brancldets covered by insects in all 
stages; but later in the season one finds nothing but empty eases. I also am 
of opinion tliat the solid and the fluid melitose are of quite distinct origin, the 
latter being due to the larva previously mentioned; but tbe former is of more 
doubtful origin. It certainly is not produced by the Cicada nor is it 

confined to Et(>caly])tus vimmalis^ though most abundant on that tree. It does 
not occur every year, nor always where the tree abounds, 

[Reference may here be given to a paper on the Lerp’s constructions by 
Mr, W. H. Wooster, Joiirn. Micros. Soc. Victoria, vol, i. p, 01, pi. vii. (1882).] 

-- 
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MoXiLTrscAOEH.M.S. * Challenoeb’ Expedition.—P art XYl 1. 
By the Egt. Egbert Boog Watson, B.A., P,E.S.E,, E.L.S., &c, 

[Published by permission of the Lords Commissioners of the Treasury.] 
[Head March 1,1883.] 

Earn. Ptrahidellidj3, Gmij. 

Eulima, Risso. I Stvlifer, Broderip, 


Eulima. 


1. E. n. sp. 

2. E-fasciata, n. sp. 

3. E, chaunaxy n. sp. 

4. E, chascanoTii n. sp. 

5. E. hian$,n. sp. 

6. E. epkamilla, n. sp. 

7. E. oxytata, n. sp. 

8. E. amnthylliSj n. sp. 

9. E, acernmUy n. sp. 

10. E. sarissUf n. sp. 

11. E. latipes, n. sp. 

12. E./ame^ze«,n. sp. 


13. E. sp. 

14. E. campyla, n. sp. 

15. E.fallax, n. sp. 

18. E. chydmt n. sp. 

17. E. cylindrataf n. sp. 

18. E. gomplms, n. sp, 

19. E. hydina, n. sp. 

20. E. amblia, ii. sp. 

21. E. hebes, n. sp. 

22. E. dissimilis, n. sp. 

23. E. eurychada, n. sp. 


The tip of the apex in Eulima ia so characteristic, that I felt it 
was desirable to supply the measurement of this part in each 
case; but it is obvious such a measurement, when taken in 
profile, cannot he satisfactory because of the uncertainty as to 
the aspect under which the observer has viewed it. I have 
therefore given the breadth of the 
first w'-horl as seen from a point in 
the line of the axis, reckoning for the 
first whorl here, as in all other cases, 
the part cut off by the line d 5, in which 
case the bread this of course the dis¬ 
tance from a to c. 




I 


tip of theeholl, «<?c; 
tbe first whorl cut ok by a 
' straight lino, d k BreaSth 
at the first whorl, a g. 


1. Ehdima psila, n. sp. bare.) 

St. 24 March 26,1873. Lat.l8°38'30"N., long.65"6'30''W. 
Off St. Thomas, N. of Culehra Island, Danish W. Indies. 890 f ras/‘ 
Coral-mud. ^ 

Shell —Small, thin, hyaline, straight, very smooth, narrow 
sharp, with longiah base and month and small rounded tip. 
Sculpture, ISfone whatever, the surface being perfectly smooth 
and glossy. Colour kansparent glassy white, ^ire high, nar- 
now, and quite straight. Jpex small, but not really sharp, 
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being perfectly rounded and slightly set to one side. Whorls 
10, of very regular and slow increase; quite fiat. Suture oblique, 
not in the least impressed, so that the division of the whorls is only 
traceable from the division-walls shining through the shell. 
Mouth long, narrow, and pointedly oval. Outer Up rises a very 
little on the body-whorl, and here at the upper corner of the 
mouth it is slightly hollowed backward on the edge, while it ad- 
vances in front to the periphery: its direction is very straight 
in the line of the spire’s slope; on the base, which is narrow, it is 
extremely patulous. Imier lip : a very thin and undefined glaze 
expands on the body, which is very faintly convex, and melts 
without a break into the pillar, which is very slightly thick¬ 
ened, rounded, and twisted, and behind which lies the slightest 
possible furrow. H. 0*17. B. 0‘04. Penultimate whorl, height 
0*027. Tip of apex, breadth 0-005. Mouth, height 0*058, breadth 
0*024. 

This species, in the perfect fi^atness of its whorls, the absence 
of any impression of the suture, and form of the apex, greatly 
resembles JEJ. sululata^ Don,; but it is much more attenuated, the 
body-whorl in particular is more contracted at the periphery, and 
the apex is smaller and more perfectly rounded and very slightly 
bent to one side. In JE. hilineata, Alder, the base of which is 
liker the ‘ Challenger ’ species, the whorls are slightly rounded. 
In JEJ. distorta, Desh., var. gracilis, there is always some slight 
irregularity in the spire, and the apex is very much more 
minute, 

2. Extlima rasciata, n. sp. 

St. 24. (As above.) 

SA<?Z?.—-Very small, slightly bent, short; the suture is discerni¬ 
ble on the surface and faintly banded above with white, the base 
is rounded, the mouth pointedly oval, the tip small and rounded. 
Sculpture none. Colour translucent, with an ivory band encircling 
the body-whorl at the periphery, and lying above the suture on the 
spire. Apeco small, perfectly rounded. Spire rather attenuated 
and bent. Whorls 9, flat, the last father long with a produced 
rounded base. Suture oblique, slightly impressed, especially 
near the apex. Mouth rather large, oval, pointed above. Outer 
lip a little prominently arched; on its front edge it is rather 
deeply sinuated above, prominent in the middle, and retreating 
at the base so as to form a broad, shallow, little canal in front. 
Inner Up : a very narrow rather tbin glaze with a defined edge 
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ci'osses the body, aud runs straight down the pillar, which is 
very narrow and patulous, with a sharp prominent edge and a 
very minute furrow behind it, H. 0‘096. B. 0*034, Penulti¬ 
mate whorl, height 0*017. Tip of apex 0*004. Mouth, heiglit 
0*03, breadth 0*017. 

Than B. Jeffreysiana^ Brus., this is a slightly stumpier form ; 
the whoids are not in the least convex, the apex is blunter and 
more truncated, the outer lip is much more laterally expanded, 
and the basal line much more oblique. The form of the mouth 
and the slightly larger tip distinguish it from the young of JE. 
intermedia^ Cantr. 

3, Eulima chatjnax, n. sp. (xavi-a^, a gaper, so called from 
the openness of the mouth.) 

St. 24. (As above.) 

Shell. —Small, straight, rather broad, with suture slightly im¬ 
pressed ; whorls a very little rounded below, the last rather 
large and somewhat suddenly contracted; with a short flattish 
base, a large very open mouth, and a small I’ounded tip. Sculp¬ 
ture none. Colour translucent ivory-white. Apea! small, 
rounded; but the two slopes do not perfectly agree. Spire 
shortish, perfectly straight, and with entirely similar profilc-liucs. 
Whorls 9, flattened above, hut just perceptibly swoln below, and 
faintly contracting to the inferior suture; the last is a little 
large aud contracts rather suddenly (yet not so as to form 
an angulation) to the constricted aud flattish base. Suture very 
slightly impressed. Mouth large, pointedly ovate. Outer Up 
well arched aud patulous; on the edge it is deeply siriuaied 
above, prominent in the middle, and retreating in front to the 
point of the shell, where it forms a broad gutter with a sliglit 
projecting lip. Inner Up : a thin, narrow, marginat ed glaze Mproads 
across the body; the pillar-edge is sharp, narrow, jiot patulous, 
very sliglitly oblique to the loft, and is tnincakd in front. 
H. 0*15. B. 0 06. Penultimate whorl, height 0*028. Tip of 
apex 0*007. Mouth, height 0*05, breadth 0*036. 

The proportions of the shell, its size, and the form of the 
mouth markedly distinguish this species from which 

it slightly resembles. 

4. Etoibia cuascanon, n. sp. (xa<7Kavov, a mask with a 
gapingmouth.) 

St; 24* (As abbve.) 
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^lielL —High, narrow, and pliant in its lines, with a scarce 
yisible oblique suture, short flat-sided whorls, a rounded con¬ 
stricted base, a very large and most patulous mouth, and a small 
rounded but slightly flattened and unequally sided tip. Sculpture. 
There are some microscopic soft lines of growth, which are only 
visible in exceptionally good light. Colour translucent white. 
Apeos small, slightly compressed laterally, a little unequally sided, 
and rounded yet faintly flattened down on the tip. Spire higfj, 
narrow, and slightly flexuous. Wliorls 18, not quite flat on the 
side; they are short and narrow, and of very slow increase; 
the base is a little elongated and very slightly rounded. Stdure 
linear, but just perceptibly impressed; it is very distinct near 
the top of the spire. Mouth large and very open, pointedly 
ovate. Outer lip very slightly arched and patulous; on the 
edge it is deeply sinuated above, pro minent in the middle, and 
retreating very little to the base, where it is extraordinarily ex¬ 
panded into a spoon-edged shallow canal. Inner lip : a very thin 
glaze with a most faintly defined edge extends across the body; 
the pillar-edge is narrow, rounded, expanded, with a very minute 
furrow behind it H. 0*32. B. 0*08. Penultimate whorl, height 
0*04, Tip of apex 0*004. Mouth, height 0*1, breadth 0*05. 

This species in many respects resembles in form M gracilis, 
Porb., the large variety of H. distorta, Besh.; but has a larger apex, 
a coarser suture, a more contracted, less tumid, and much more 
one-sided base, and a totally different mouth. Than inter'' 
media, Cantr., it is much more attenuated. 

5. BlTXfMA HIANS, 31. sp. 

St, 24. (As above.) 

Slwll. —Largish, somewhat broad, with a coarsish linear suture, 
short flat-sided whorls, a rounded somewhat constricted base, a 
large patulous mouth, and a small apex. Sculpture. There are 
feeble microscopic lines of growth; along either side, not quite 
regularly, nor correspondingly nor uninterruptedly, are scores 
which mark an old mouth-edge on the succeeding whorls. Colour 
dirty white (but the specimen is a dead shell). Apeoa small, 
contracting rather suddenly, and in the iniddle the extreme tip 
rises into view. Spire high, slightly flexuous, and with not quite 
similar profile-lines. Whorls 11, just appreciably convex; the 
earlier ones are rounded; the last is largish, a little tumid, very 
faintly angulated at the periphery, with a rounded base, at the 
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point of which the spoon-shaped mouth-front projects. Sutuve 
linear, slightly impressed, and for the genus a little coarse. 
Mouth large and very open, pointedly oval. Outer Up well 
arched and patulous; the edge is deeply sintiated above, slightly 
prominent in the middle, and retreating a little to the base, where 
it is expanded into a very shallow, wide, spoon-edged canal. Inner 
Up : a thinnish narrow glaze with a defined edge crosses the 
body, and runs out on the straight broad pillar, behind tlie 
reverted edge of which lies a strongly marked furrow. H. O’d 1, 
B. 012. Penultimate whorl, height 0*06. Mouth, height 014, 
breadth 0*06. 

In general form this is somewhat intermediate between B.poUta^ 
Linn., and E. intermedia^ Cantr.; but the apex is much coarser, 
and the mouth both larger and diverse in shape. ISTo measure¬ 
ment of the apical whorl is given above, in consequence of a minute 
crush w^hich befell the extreme tip in the very act of taking the 
measurement. 

6. EtTLlMA EPHAMlIiliA. (e^a^eXXos, like E, sululata*) 

St. 122. Sept. 10,1873. Lat. 9° & 8., long. 34° 50' W. Off 
Pernambuco. 350 fms. Mud. 

Slelh —High and narrow, very symmetrical, with a very fine 
linear suture, flat-sided and very little oblique whorls, a tapering 
scarcely convex base, and a small pear-shaped mouth, Sculpture 
none. the specimen is dead and discoloured. Apew^i^^j 

broken, but seemingly small. Spire high, quite straight, and 
with both profile-lines most symmetrical. Whorls 12 or 13, 
quite flat on the sides; the last whorl is a little long but narrow, 
tapering very gradually, scarcely convex, and very regularly 
rounded in front, where the lip hardly projects. Suture linear, 
fine and hardly impressed, and very little oblique. Mouth not 
oval, but regularly pear-shaped and slightly oblique. Outer Up 
quite straight in its direction; its edge is deeply sinuated above, 
a little prominent in the middle, and then it retreats very slightly 
to the shallow open gutter in front. Inner lip: a thin glaze with 
defined edge crosses the body and runs out on the short, nar¬ 
row, slightly twisted pillar, with a very minute furrow behind it. 
H. 0*33. B. 0*06. Penultimate whorl, height 0*046. Mouth, 
height 0*07, breadth 0*05. 

This species very much resembles E, suhuhta, Don., but is 
slightly slimmer in form, and the base in particular is more sym- 
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metrical; the sculpture is less oblique; the mouth is unmistakably 
different, being smaller, more drawn in towards the axis of the 
shell, and the inner lip has no curve on the body and no angula¬ 
tion at the junction of body and pillar, but runs quite straight 
from the angle of the mouth to the point of the pillar. Than 
either JE, hilineata^ Alder, otJE. gracilis, Forb.,the mouth is much 
smaller, the shell is much more attenuated and drawn out on the 
base. 

7. Eulima oxttata, n. sp. (ojvraros, excessively sharp.) 

St. 212. Jan. 30, 1875. Lat. 6° 55' N., long. 122^.15' E. Off 
Malanipa, Basilan Strait, Philippines. 10-20 fms. Sand. 

BJiell. —High and narrow, slightly bent, very thin and trans¬ 
parent, with a very fine linear suture fallaciously marginaied 
and little oblique, fiat-sided whorls, a very round base, a short 
round mouth, and an excessively sharp point. Ecul^iwre none 
but occasional microscopic lines of growth. Colour horny trans¬ 
lucent to transparent white. Apeic excessively small, attenuated 
and sharp, acuminately rounded and almost symmetrical. Spire 
very high and narrow, not quite straight, there being more or 
less of a bend near the tip. Whorls 17, very short, perfectly 
fiat-sided; the last is short, very slightly tumid, with a very 
gently and regularly curving base. Sidure very little oblique, 
linear, scarcely visible on the surface, and having the appear¬ 
ance of being remotely marginated in consequence of the septum 
of the whorls shining through the thin shell. Mouth pear-shaped 
in the young shell; it is somewhat irregularly semicircular in 
the adult form. Outer lip very regularly arched except toward 
the lower outer corner, where there is a blunt angulation; the 
edge is shallowly and broadly sinuated above, prominent in the 
middle, and then it retreats to the shallow, open, unequal-sided 
gutter in front. Inner Up very flat on the body; there is a 
very slight angulation at the Junction of body and pillar, which 
last is oblique, very short and very narrow, with a patulous but not 
reverted edge. H. 0*3. B.0*07. Penultimate whorl, height 0*0A 
Tip of apex 0*001 to 0*002. Mouth, height 0*05, breadth 0*0^. 

This very beautiful form is especially remarkable for the ex¬ 
treme sharpness of its apex, which is not so much as half the 
breadth of J7. disiorta, Phil. It is slightly like B. aitenmia, Sow,, 
but is much slimmer, thinner in texture, more brilliant, and has a 
shorter and rounder mouth. Than B. acicuh, Gf-d., it is very much 
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smaller and slimmer. Thau E* niiila^ much sliuiuier, 

and the apex in particular is very much sharper. 

8. Eujjma acanthyllis, u. sp. (dmvOuWis, a small prickle.) 
July 1875. Eeef off Honolulu, Sandwich Islaiuls. 40 fins. 
S/iell —Very small, very slightly bent, transparent, with a very 
fine somewhat oblique suture, flat-sided whorls, a straight oblique 
shortish base, a pear-shaped flat-ended mouth, and an excessively 
sharp tip. Sculpture none. Colour pure very glossy transpa¬ 
rent white. Apecc quite extraordinarily small, not perfectly 
regular, being slightly pinched-in at the very tip, which is rounded 
but slightly acuminated, and not perfectly symmetrical. Bpire 
vei*y high and narrow, nearly but not quite straight, ouo side 
being slightly more oblique than the other. WhorU 8, almost 
perfectly flat-sided except towai'ds the tip, where they are slightly 
rounded. Suture rather oblique, scarcely impressed except 
towards the tip, wliereit is a little distinct; the septum between 
the whorls shines through the shell, and of course makes the 
suture easily recognizable. Mouth pear-shaped, but a little 
truncated in front. Outer lip almost straight, arched at the 
outer basal corner, and a little straight in front; its edge is 
deeply sinuated above, prominent in tlie middle, and very rc;- 
treating in front, where it forms a broad deep gutter. Inner Up : 
a thin narrow glaze with a defined edge crosses the body and 
extends down the pillar, on which it is expanded and slightly 
twisted; from the upper corner of the mouth to the point of the 
pillar the line is nearly straight or very slightly concave, li. 01. 
B. 0*02. Penultimate whorl, height 0‘01. Tip of apex 0*002. 
Mouth, height 0*024, breadth 0*01. 

This species, w'bich is much smaller than E» o;rp(atu, is very 
like a young form of that species, but it increases more rapidly, 
so that it has a whorl more than a specimen of E, o^yiala of the 
same size; the apex is as small, but is the last thing more 
abruptly contracted. The E, Manzoniana^ Issel, from tlie lied 
Sea, is larger for the number of whorls, somewhat broader in 
proportion to the length, the suture is less oblique, and the base 
is longer and more rounded. 

9. EtTLIMA ACEERIMA, n. Sp, 

St. mh, August ai, 1874. Lat- 11^ 88^ 15” 8., long. 
148® 59' 88"' Bi Bain Island, Cape Tort, N. Australia* 155 fins. 
SafUd, shells. 
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Shell. —Small, straight, high and narrow, translucent, with 
slightly impressed suture, flat-sided whorls, a long slowly at¬ 
tenuated and scarcely rounded base, a very long pear-shaped 
dat-ended mouth, and an excessively sharp tip. SGidpture none. 
Colour glossy, translucent white with a tinge of yellow in the 
middle of the whorls. Apeco excessively minute, not quite sym¬ 
metrical as the tip rises on one side. Spire high and narrow, 
almost but not quite symmeti’ical in its profile-lines. TFkorls 
12, very nearly quite flat-sided, but towards the tip a little 
convex. Siittire rather oblique, scarcely impressed but defined 
by tlie septum, which shines through the shell. Mouth long, 
pear-sliaped, but a little truncated in front. Outer lip scarcely 
in the slightest degree convex, not patulous except in front, 
where it forms a shallow gutter; its edge is deeply sinuated 
above, very prominently rounded in the middle, and slightly 
retreating in front. Inner Up almost quite straight to the 
point of the pillar, whei'e the meeting with the gutter-edge is very 
abrupt and almost angiilated; tbe defined-edgcd glaze spreads a 
little on tbe body and runs out straight on the flat and narrowly 
expanded pillar, H. 0’16. B. 0*04. Penultimate whorl, height 
0*02. Tip of apex 0*003. Mouth, height 0*05, breadth 0*025. 

Compared to JB. intermedia^ Cantr., this is a much slimmer 
form, with a longer more attenuated base, more curved profiles, 
and a much sharper apex. Than oxytata it is slimmer, the 
profile-lines are not quite so straight nor the individual whorls 
so flat, the suture is moi’e oblique, the mouth does not pz'oject 
laterally, the base is smaller and longer, and the apex is not so 
minute nor so symmetrical. 

10, Ettlima sabissa, n. sp. 

St, 122, Sept. 10,1873. Lat. 9° 5' S., long. 34° 50' W. Off 
Pernamhuco. 350 fms. Mud, 

Shell. —Straight, high and narrow, rather dull, with a scarcely 
perceptible suture, very slightly rounded whorls, a short stumpy 
base, roundish mouth lying very much in the line of the axis, 
and with a very small symmetrical tip. Smlpiure. There are 
coarsish microscopic lines of growth. Colour dullish white, but 
tbe shell is dead. Apex yqtj small and symmetrically rounded. 
Spire narrow, straight, nearly symmetrical, but with slightly 
undulating profile-lines ; most marked as usual near the apex, 
the last two whorls of which have a slight but marked con- 
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traction. Whorls 11, scarce perceptibly rounded. Bukire ex¬ 
tremely sliglit, and only a little oblique. Motith short, broad, 
and rounded, pointed above, and with a broad shallow patulous 
gutter in front. Outer lip well and regularly arched; it is 
patulous in front, but direct above; there its edge retreats very 
much; it advances in the middle, and retires again toward the 
base. Joiner Up : across the scarcely convex body there is a glaze 
with a well-defined edge; the junction of body and pillar is 
obtuse-angled ; the pillar is short, with a rounded patulous edge. 
H. 0*16. B. 0*05. Penultimate whorl, height 0*02. Tip of apex 
0*08. Mouth, height 0*04, breadth 0*03. 

This species has not the sharp impressed suture, perfectly 
flat-sided whorls, and high polish of U, mtermeclia^ Cantr.; is 
straighter and more symmetrical, the shell is thinner, the base 
is narrower and longer, the mouth is larger, the suture is more 
oblique, tbe apex is small hut more equally rounded, not rising 
on one side as in that other. It is a good deal like a largo form 
of JEj. J^reysiana, Brusina, but is slimmer, the whorls are not 
so rounded, the mouth is very much shorter and rounder, and 
though the apex is about the same size and form, yet the whole 
spire is markedly more attenuated. B. uoerrima is slimmer, 
longer in the base, narrower in the mouth, and smaller in the 
tip. B, OQsytata^ besides other differences, has a far more at¬ 
tenuated spire and minute tip. B, ephamilla is a species with 
larger whorls and an impressed suture; but its greater size, the 
absence of young specimens, and its somewhat damaged tip make 
minute comparison diiScult, 

11. Etoima latipes, n. sp. 

Sept. 8, 1874, llinder^s Passage, Torres Straits. 7 fms. 

Shell, —Squat, with a broad flat base, a rapidly contracting 
bent spire, a small tip, convex whorls, an impressed suture, 
and a small pear-shaped mouth. Sculpture none. Colour glassy 
white. Apew very small, aeuminately symmetrically rounded. 
Spire small and bent above, enlarging very rapidly in breadth, 
with concave profile-lines. Whorls 9, short, broad, of slow 
increase, slightly convex. Suture slight, a little impressed, 
scarcely oblique. Mouth small, pear-shaped. Outer Up arched, 
its edge retreats above, is rounded in the middle, and is patulous 
throughout. Imer Up is continuously arched across the body and 
down the short broad pillar. H. 0*098. B. 0*045. Penultimate 
whorl, height 0^015. Mouth, height 0*029, breadth 0‘019. 
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This species is remarkable for tbe breadth of its base and the 
smallness of its tip. Unfortunately it is not very well repre¬ 
sented, the specimen which I regard as full-grown being rubbed 
and chipped, and the two which are perfect being young and im¬ 
perfectly developed, especially about the mouth. 

12. Eulima famelica, n. sp. 

St. 75. July 2,1873. Lat. 38"^ 38' N., long. 28'' 28' 30" W. 
Eayal, Azores. 450 fms. Sand. 

Shell .—Slightly more cylindrical than is usual in the genua, 
thin, with a small direct oval mouth, a truncated rounded base, 
unsymmetrical profiles, whorls neither convex nor concave, yet 
not fiat, suddenly constricted near the tip, which is small, but 
not fine, and is bluntly rounded. Sculjphbre none. Colour white, 
but with a horny translucency. Apeso small, but blunt and 
rounded. Spire small, slightly bent, enlarging slowly and regu¬ 
larly ; its profile-lines are slightly convex, but are not symme¬ 
trical. Whorls 11, those toward the apex are slightly convex, 
after the second is a rather sudden slight enlargement. Suture 
slightly impressed and rather distinct, not much oblique. Mouth 
oval, pointed above, rather small. Outer lip arched, slightly 
patulous I its edge retreats above, advances very much below, 
retreating again in front, where it forms a slight patulous gutter. 
Inner lip has a thickened glaze with defined edge, and is very regu¬ 
larly arched from the upper corner to the point of the shortish, 
narrow-edged pillar. H. 0*14. B. 0*04. Penultimate whorl, 
height 0*029. Tip of apex 0*003. Mouth, height 0*04, breadth 
0*029. 

The name of this species was suggested by the hungered look 
of the shell. It has a larger tip with a less contracted spire, a 
more truncated base, and a smaller broader mouth than gra^ 
cilis, Eorh. ^ Han. It most resembles JS. sarism; but it is, as 
compared to that species, slimmer, the base is much shorter, the 
mouth more regularly oval, the apex blunter, the spire more 
fiexuous. 

13. Etjxima chyta, n. sp. (xvrds, cast.) 

St. 344. April 3,1876. Lat. 7® 24' 20" S., long. 14® 28' 20" ‘W. 
Ascension Island. 420 fms. Hard ground. 

Shell *—Very small, with compressed rounded outlines, glossy, 
with a slightly impressed suture, flat whorls, a short rounded 
base, oblique pear-shaped mouth, and a small blunt rounded 
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tip. Sctilphtre non^, glossy porcellaneous white. Aj)ex 

small, but very blunt and round B^ire conical, iinsymmctrical. 
Whorls 9, short, broad, flat; the last, which is small, is bluntly 
angulated at the periphery, and has a blunt rounded base. 
Suture minutely but sharply impressed. JMoidli small, oblicjue, 
pear-shaped with a gutter in front, and altogether very like the 
mouth of a Itissoina. Outer lijp thick and strong, but with a sharp 
edge; it is well arched; the edge retreats above, is very promi¬ 
nently rounded in the middle, and retires in front, where it is 
patulous. Inner : a narrow defined glaze crosses the body, 
which is barely convex; this glaze spreads a little at the concave 
base of the pillar, which is extremely short and narrow, and has 
a sharpish edge. H. 0*085. B. 0*03. Penultimate whorl, height 
0*014. Tip of apex 0*004. Mouth, height 0*024, breadth 
0‘017. 

This small species is like some of the small HuUmellas^ but 
is a true EuUnicu 

14. Etjlima campyla, n. sp. ( mjuTrvXos , curved.) 

St. 1855. August 31, 1874. Lat. ir 38' 15" S., long. 
143° 59' 38" E. Eain Island, Cape York,N. Australia. 155 fmH. 
Sand, shells. 

Shell. —Subfusiform, thin,‘with a narrow direct semioval mouth, 
a long subconeave base, flat whorls, an impressed suture, slightly 
convex profiles, and a small blunt tip. Sculpture* There are a 
few very slight lines of growth. Colour hyaline to porcella¬ 
neous. small, but very bluntly rounded, a little tumid; 

the extreme tip rises a little on one side. Sinrex latejully it is 
straight; but the whole shell bends forward in the plane of tlu^ 
mouth and the apex has a bend over of its own. Whorls 0, 
those toward the apex are slightly convex, those lower down 
are less so; the earlier ones are of slow and regular increase, 
but the penultimate is rather long, and the last one is elon¬ 
gated and attenuated. Suture fine, slightly impressed, very 
little ohHque; towards the lip it rises a little, a peculiarity (*on- 
nected with the bend of the shell toward the mouth. Mouih 
semioval, very long and narrow. Outer lip straight, converging 
toward the pillar, sweeping across the base with a very regular 
and even curve; the edge retreats above, but from the middle 
onwards is perfectly flat; in front it is very patulous and spoon- 
* It is from this curted form that the name of the species is derived. 
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shaped, but not hollowed. Inner Ivp is a little thickened ; from 
the upper corner of the mouth it runs straight to the point of 
the pillar, on which it is broadly and flatly reflected; it is 
abruptly angulated where it joins the basal lip. H. 0*15. E. 0*04 
Penultimate whorl, height 0*03. Tip 0*004. Mouth, height 0*06, 
breadth 0*03. 

The length of the base, the peculiar bend of the spire, and 
the narrow mouth cut ofl’ on the left by the straight line of the 
inner lip and narrower than the measurement seems to indicate, 
give a peculiar aspect to this shell. I know of none other 
which it resembles. 

15. Eulima fallax, n. sp. 

July 29, 1874. Levuka, Eiji. 12 fms. 

Bhell. —Small, translucent, strong, rather broad, subangulated 
at the periphery, with a short broad flattish base, a nearly sym¬ 
metrical spire, a small sub truncated rounded one-sided apes, flat 
whorls, a nearly invisible suture, an oblique pear-sbaped mouth, 
and a thickened lip. Bculpture. There are faint microscopic 
lines of growth, Colotir alabaster-white, glossy. Apeco : the first 
two whorls are a little tumid and cylindrical, and the top is 
somewhat abrupt, being slightly tabulated with the small extreme 
tip hut slightly projecting. straight, with conical and 

nearly symmetrical profiles. Whorls 9, flatly conical, small, and 
of slow increase; the last, which is also small, is slightly oblique, 
and begins to contract almost from the suture ; the base is broad 
and flattish to flatly rounded. Biiture linear and hardly visible, 
but toward the apex impressed; it is scarcely at all oblique. 
Mouth pear-shaped and oblique, extremely straight on the inner 
lip. Outer Up patulous, especially in front, thickened externally, 
but bevelled ofl‘ from the outside to a fine edge, which retreats 
very much above, but is roundly prominent at the periphery, 
below which it does not retreat, or only very slightly so toward 
the front of the pillar, which is crossed obliquely by a Bmoinor 
like trough. Inner lip : there is a narrow, patulous, thickish 
glaze with a defined edge which runs in a very straight line from 
tiie upper corner of the mouth to the point of the very short 
pillar, where it joins the outer lip at a right angle. H. 0*13, 
B. 0*05. Penultimate whorl, height 0*02, Tip of apex 0*004. 
Mouth, height 0*049, breadth 0*04. 

This species seemed at first sight one already known; bu* 
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tie impression proved deceptive, and hence the name. The 
torm of the spire is somewhat like Odostomia %inidentafa, Mont., 
whilst the month resembles E. ^aivensis, Watson, from Madeira. 
The form of the earlier whorls is faintly suggestive of the peculiar 
columeilar tip of the spire in Spirifer, E. lejitiginosa^ A. Ad., 
from Japan, is of the same size, but has the whorls rounded, the 
spire smaller and bent, and the apex much sharper. 

16. Eflima ckydma, n. sp. (xw^uios, coarse.) 

St. 24. March 25,1873. Lat. IS'" 38' 30" JSf., long. 65° 5' 30' W. 
St. Thomas, IS”, of Culebra Island, Danish W. Indies. 890 fms. 
Coral-mud. 

^helL —Smallish, translucent, strong, rather stumpy, with a 
short broadish rounded base, a symmetrical spire, a small bluntish 
rounded tip, sub convex whorls, an impressed suture, an oblique 
pear-shaped mouth, and a thickened lip. Sculpture, The whole 
surface is scored with faint regular microscopic longitudinal 
streaks. Colour translucent white, not very brilliant on the sur¬ 
face. Apeoo : the first two or three whorls are a little depressed, 
the tip is flatly rounded, and the extreme tip hardly rises into 
view. Spire conical, straight, with nearly symmetrical profiles. 
Whorls 7|, of regular increase, the last alone is a little large ; 
they are slightly convex; the base is contracted, tumid, and 
slightly concave. Suture distinct, being linearly impressed. 
Month short and pear-shaped. Outer lip thickened by an external 
varix, but with a fine, though blunt edge, which retreats above 
and is very patulous in front; in the middle of the solitary spe¬ 
cimen it is broken. Inner Up thickened, concave, with a short 
narrowed pillar, crossed in front by a Bissoim-l^iQ furrow. 
H. 0T5. B. 0-06. Penultimate whorl, height 0’02. Tip of 
apex 0‘004. Mouth, height 0*06, breadth 0*05, 

This species slightly resembles E,pawensis, Watson, but is 
narrower, with a finer, more conical spire, flater-aided whorls, 
smaller apex and mouth. It has a superficial likeness to E.fallu ^; 
but has a coarser apex without the two papillary cylindrical first 
whorls of that species, its spire-profiles are more convex, there 
is no contraction of the body-whorl, and the mouth is larger. 

The following group of EuUmas have a coarser apex than those 
which have gone before. 
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17. Eulima cylikbrata, n. sp. 

St. 24, March 25,1873. Lat. 18° 38' 30" N., long. 65° 5' 30" 
W, St. Thomas, N. of Culebra Island, Danish W, Indies. 390 
fms. Coral-mud. 

SAell —Smallish, thin, glossy, attenuated, with a rounded 
longish base, a symmetrical spire, a blunt biggish tip, flat whorls, 
a scarcely yisible suture, and an ovate mouth. Sculptiitre, There 
are very faint microscopic lines of growth, with a very feeble conti¬ 
nuous indication of an old labial varix on successive whorls. Golour 
translucent white with a slight yellow tinge ; the surface is bril¬ 
liant. Apeo) is largish, blunt, and rounded, being somewhat 
spread out and flattened down. Spire: as the whorls in their 
growth increase very little in breadth, the breadth at the periphery 
is slight; and the apex being large, the form of the spire is some¬ 
what cylindrical in comparison with other species of the genus 
it is also straight, with nearly symmetrical profiles. WhorU 9, 
of regular increase*; they are all small, and not in the least con¬ 
vex ; the base is slightly elongated and is rounded. Suture scarcely 
visible, but indicated by the interior septum. Mouth ovate, 
pointed above. Ouiier lip very regularly curved; its edge, which 
is sharp and thin, retreats above, is rounded and prominent in 
the middle, where it is slightly patulous ; in front it is extremely 
so. Inner lip very direct in its oblique course from above to the 
point of the short pillar, where it turns over a little abruptly, 
joining the basal lip : there is a thin glaze on the body, and on 
the pillar the narrow edge is slightly reverted. H. 0T5. B. 0*04. 
Penultimate whorl, height 0*029. Tip of apex 0*008. Mouth, 
height 0*04, breadth 0*027, 

The shape of this species is somewhat like that of an AclU; 
but the texture of the shell and form of mouth are unmistakably 
those of Bulima, It is a little like U. stenostoma, Jeffr., but is 
more cylindrical and compressed, with shorter whorls and a much 
smaller and relatively broader mouth. 

18. Etoiha oomphus, n. sp. iy 6 fji < j > os ^ a nail.) 

St. 24. (As above.) 

Smallish, translucent, thin, glossy, rather attenuated, 
with a subconical base, a symmetrical spire, a biggish but 
bluntly-pointed tip, flat whorls, a distinct linearly impressed 
suture, and an oval mouth. Sculpture, There are many close- 

* It is from thi^ the »ame is deriyed. 

BIOT. ^rOHEH,—ZOOnOOT, TOB. XVII. 
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set, fine, microscopic lines of growth* Colour translucent white, 
with a glossy surface. Apeos is largish, but the first whorl con¬ 
tracts a little, and the extreme tip, which rises slightly on one side, 
is Yery bluntly pointed, or at least not perfectly rounded. Spire 
conical, symmetrical, with a slight sudden contraction toward 
the top. Whorls 9, of very regular increase; they are all small 
and not in the least convex, except the first three, which are 
slightly so. Suture a little oblique, linearly impressed, except in 
the case of the first three whorls, which slightly contract into the 
suture both above and below. Mouth a long oval, in its direction 
straight, with an open gutter in front. Outer lip a little flatly 
arched; its edge retreats very much above, forming a deep wide 
sinus: at the periphery it makes a very prominent advance; beyond 
this it scarcely retreats, but across the base projects with a very 
prominent patulous lip. Inner lip : there is a thin defined glaze 
across the flat body; the pillar is long and concave, with a rather 
broadly reverted lip which passes very gradually over into the 
patulous basal lip. H. 0*14. B.0*04. Penultimate whorl, height 
0’02. Tip of apex 0*008. Mouth, height 0*048, breadth 0*025. 

This species is represented by eight specimens, all nearly of the 
same size, but they look hardly quite mature. It differs from JE, 
cyUndrata in being a little broader in form, more conical, and 
less cylindrical; the suture is distinct. The mouth and the apex 
in all their details are different. 

19. EtJIilMlA HTAUINA, n, Sp. 

St. 24. March 25,1878. Lat. 18° 38' 30" N., long. 65" 5' 30" 
W. St. Thomas, N. of Culehra Island, Banish W. Indies. 390 
fms. Coral-mud. 

Shell, —Thin, hyaline, glossy, rather narrow, with a bluntish 
rounded base, a symmetrical spire, a biggish flattened tip, slightly 
convex whorls, a well-marked suture, and a short oval mouth, 
Sculpture. There are microscopic hair-like but slight linos of 
growth, with occasional stronger mouth-edge scars at irregular 
intervals, but with a recurrence of one series of them on success 
sive whorls : these scars are like ci'achs in the substance of the 
shell. Colour hyaline white, scarcely clouded, and with a glassy 
surface. Apcic rather large, and blunt, the tip being flattened 
down and spread out, with a very slight rise on one side of the 
flatly rounded summit, ^ire straight and symmetrical. WhorU 
of regular increas^e; they are a little large and slightly con- 
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vex. Sii^ture somewhat oblique and distinct from the slight 
rounding of the whorls. Mouth a roundish oval, pointed above 
and glittered in front. Outer roundly arched throughout; 
its thin edge retreats very much above, is roundly prominent at 
the periphery, and retreats toward the base, where it is very 
patulous. Inner li^ scarcely convex on the body; it is slightly 
concave on the short patulous-edged pillar. H. 0*19. B. 0*06. 
Penultimate whorl, height 0*03. Tip of apex 0*01. Mouth, height 
0*06, breadth 0*03. 

This is a stouter form than gomphm^ with shorter mouth, 
blunter tip, and rounder whorls. Compared to the young of JE, ste- 
nostoma^ Jeffr., this is a broader form with shorter and less oblique 
whorls, a much shorter and broader mouth, and a blunter tip. 

20. Extltma AMELIA, n. sp. (afji(i\vs, blunt.) 

St. 145. Dec. 27, 1873. Lat. 46^43' S.,long. 38° 4' 30" E. 
Halfway between Marion Island and Prince Edward Island. 
50-150 fms. Grey sand. 

Shell. —Small, thin, translucent or transparent, a little cylin^ 
drical, slightly bent, with a blunt tip, nearly flat-sided whorls, 
a very slight linear suture, and an oblong mouth. Sculpture. 
There are some very obscure microscopic lines of growth and 
spiral scratches. Colour glassy, weathering to translucent. Spire 
narrow, slightly unsymmetrical, being a little bent to the right. 
Whorls 6, short, flattened, and scarcely convex on the side; the 
last is somewhat long with a very blunt round base. Suture 
very slight indeed. Mouth oval, pointed above. Outer lip 
curved a little flatly above, but very roundly below; its edge 
retreats very much above and below, and is prominent at the 
periphery. Inner Up forms a continuous very slightly concave 
curve across the body and down the short pillar, at the point 
of which it is slightly angulated at its junction with the base. 

0*125. B. 0*047. Penultimate whorl, height 0*02. Tip of 
apex 0*008. Mouth, height 0*04, breadth 0*026. 

This species, which is represented by only one specimen and a 
fragment, is probably full grown. Compared to JE. distorts, Dash., 
this is a narrower shell, with a much blunter apex, a longer base, 
a smaller moutb, and an outer lip less laterally prominent. 

21. Ettlima hebes, ii. sp. 

8t, 122. Bept. 10, 1873, Lat. 9° 5' S., long. 34"=^ 50' W. Off 
Pernambuco. 350 fms. Mud. 


10^ 
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Bhelh —Rather small, broad, blunt, slightly augulated at the 
periphery, straight, with conical profiles, flat-sided whorls, a 
slightly impressed suture, and a small angulated mouth. Sculp¬ 
ture, There are unequal, close-set, hair-like microscopic lines of 
growth, and faint broader spirals. Colour glossy iyory-white. 
Apes very blunt, rounded, with a slight projection of the extreme 
tip on one side. Spire short, conical, very slightly contracted 
toward the apex. Whorls 6 , of regular increase ; the last is 
subangulated at the periphery. SuMre somewhat oblique, 
slightly impressed and distinct. Mouth somewhat lozenge¬ 
shaped, being pointed above and at the end of the pillar, and also 
at the periphery of the shell and the base of the pillar. Outer 
Up thin, angulated at its edge, retreats above and in front, and 
is prominent at the periphery. Inner Up : a thinnish defined pad 
stretches across the body, which is flat and expands thinly on 
the straight shortish pillar. H. 0T5. B. 0*07. Penultimate 
whorl, height 0*03. Tip of apex 0*013. Mouth, height 0*05, 
breadth 0*04!. 

This is a remarkably short aud blunt form, more like an Odos- 
tomia, but without the characteristic apex of that genus. 

22. EuniMA nissmiLis*, n. sp. 

April 17,1874. Port Jackson, Australia. 2-10 fms. 

Shell —Small, translucent, thin, narrow, straight, cylindrical, 
with a short spire, a blunt rounded tip, whorls of which the 
earlier are short and rounded while the last two are high and 
flattened, an impressed suture, and a round mouth. Sculpture, 
There are faint unequal microscopic lines of growth. Colour 
translucent, glossy white. Apes blunt, roundly and evenly 
pointed. Spire short, cylindrical below, roundedly conical above. 
Whorls ; above they are short, rounded, and of slow in crease, 
but the last two are somewhat long, cylindrical, and of rapid en¬ 
largement ; the base is long, slowly contracted, but at last rapidly 
rounded. Suture distinct, and constricted above; below it is less 
so. Mouth short and round, pointed above, patulous but not 
guttered in front. Outer lip circularly curved; its thin edge is 
quite level. Inner lip is very straight, with a thin deflnite-edged 
pad on the body and pillar, the latter of which is short. H. Oil, 
B. 0*08. Penultimate whorl, height 0*026. Tip of apex 0*000. 
Mouth, height 0*03, breadth 0*027. 

* As not like a Eidhm at all, 
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This is a very aberrant form, with curious resemblances to 
Hissoa ejpidaurica, Brusina^, and striata, Adams, but is, I 
think, a true JSJulma, and is also probably mature. It is slightly 
1 ike jEJ, hampyla ; but is smaller and straighter, with a larger 
blunter apex and small round mouth. 

23. Exjlima etjetchada, n. sp. 

St. 185 A August 31, 1874. Lat. 11° 38' 15" S., long. 
143° 59' 38" E. Bain Island, Cape Tork, Ivorth Australia. 
155 fms. Sand, shells. 

Shell, —Small, strongish, porcellaneous, glossy white with a 
smoky band, somewhat like a P-e^p^-shell but more conical, 
straight, with a blunt tip, flat-sided whorls, a strongly impressed 
suture, and a small round mouth. Sculpture, There are obscure 
microscopic crowded hair-like lines of growth and finer spiral 
lines. Colour glossy porcellaneous white, banded in the middle 
with smoky brown which deepens to the apex. Apex blunt and 
rounded. Spire narrow and symmetrical, with conical profiles. 
Whorls 5|, short, of slow’ increase, flat-sided; but the last is 
slightly rounded, contracting toward the base, its whole round 
also diminishes in size toward the mouth. Suture linearly im¬ 
pressed ; but toward the mouth the superior whorl slightly pro¬ 
jects over it in consequence of the contraction of the shell. 
Mouth small, contracted, almost tubular, and perfectly round. 
Oilier Up is very thin, and exceedingly patulous and prominent ; its 
edge is very sinuous, retreating above and below, and advancing 
in the middle. Inner lip thick on the body, where it is very patu¬ 
lous, and has an advancing or slightly projecting edge, which is 
continuous with that of the outer lip; a shallow but w^ell-marked 
furrow lies behind it, separating it from the body. H. 0T19. 
B. 0*05. Penultimate whorl, height 0*03. Tip of apex 0*009. 
Mouth, height 0*03, breadth 0*029. 

This is certainly a very aberrant species of JEJuUma, and, but 
for the foolishness of such subdivisions, might forzn the basis of 
a new genus. The mouth is very unlike that of Eulima^ not being 
at aH pointed behind, and being quite round, contracted, and 
subtubular; but I think the species may find refuge in this genus. 
There are some forty or fifty specimens, which indicates that the 
species is abundant in the locality where it was found, 

* The identification of this species with i?. ylahrata, Miihl,, seems to me 
very doubtful. 
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Genus Stylifeb. 

Sttlieeb bbychius, 11. sp. i^pvx^os, from the depths.) 

St. 325. March 2, 1876. Lat. 36° 44' S., long. 46° 16' V. 
South Atlantic. 2650 fms. Grey ooze. Bottom temperature 
32°*7 F. 

Shell. —In form somewhat like Littorina nidis, Maton, of the 
rar. fenelrosa; but shorter in base, with a tumid and larger 
penultimate whorl, very thin, hyaline and glossy, with faint 
spirals and lines of growth : the generic pillared tip is small. 
Sculjpi'iire, Longitudinals—the whole surface is closely scored 
with slight obsolete and very fine threadlets, which are the lines 
of growth. Spirals—of these there are many, somewhat broadish 
but very obsolete; they are unequal, and one forms a feeble angu¬ 
lation considerably above the middle of the whorl. Colour pure 
glassy white, thin, and perfectly transparent. Ajpex : the style is 
quite straight, well defined, short and small, and consists of two 
w^horls. Sjpire conical and rather high. Whorls 6, of rapid but 
regular increase, obliquely shouldered above from the suture 
to the very slight angulation, rounded below. Stcitcre strong, 
linearly impressed, submarginated below. Month roundly pear- 
shaped, being shortly pointed above, large. Outer Up leaves 
the body-whorl at a right angle; it is slightly patulous, and is 
well arched throughout. Inner lip very oblique, scarcely convex 
above; it is very concave at the junction of the body and the 
pillar, which last is flattened and very slightly twisted and 
runs out to a very sharp edge. H. 0*5. B. 0*39. Penultimate 
whorl, height 0*14. Mouth, height 0*33, breadth 0*3. 

The solitary specimen got of this species is preserved in 
spirit; but I failed to extract the animal. The shell is so deli¬ 
cate that no force can he used. The colour is that pale uniform 
bulf which is so common to deep-sea MoUusca. The mantle lines 
the shell all round, Prom the middle of this projects a thiekish 
stalked mushroom-like foot, out of the centre of which extends a 
long thin tongue-like process, somewhat like that figured by 
Gould in the ' TJ. S. Exploring Expedition,’ pL xiv. fig. 247, but 
shorter and not subulate. 

In regard to the shell, it is of course hardly necessary to say 
that the apicalnucleus ” is not*^ sinistral” (4d. Gen. 1.239). 
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Observations on the Physiology of Echinodermata. By 
Geoege J. Eomaxes, LL.D., E.E.S., Sec. Linn. Soc. 

[Read March 1, 1883.] 

OoNTixuiNG the observations on the nervous system of Echino- 
dermata which some years ago I began in conjunction with my 
friend Professor J. Cossar Ewart* and then communicated to 
the Eoyal Society, I have thought that, being now Secretary of 
this Society, it may be more fitting that I should communicate 
to it the results of my further inquiries. 

In the paper already published by the Eoyal Society, it was 
shown by experiment that the ocelli situated at the end of the 
rays in Starfish, and occupying the homologous position in Echini, 
perform a visual function—inducing the animal to seek the light 
so long as the ocelli are intact, and the animal ceasing to be 
affected by light when the ocelli are removed. It therefore 
occurred to me to try whether these organs of special sense 
might not have an olfactory as well as a visual function to 
perforin. In order to try this, I procured Bomb fresh starfish, 
and having placed them on a flat surface covered with shallow 
water, I dropped little pieces of limpet and crab in their vici¬ 
nity. None of them, however, approached the food. Knowing 
that starfish appear to be guided to fishermen’s bait by a sense 
of smell, I thought this result unsatisfactory; and supposing it 
possible that, having been freshly caught, they might not be in 
want of food, I left them in a tank for a couple of days, and 
then repeated the experiment. The result was now quite dif¬ 
ferent, for the starfish began actively to crawl in the direc¬ 
tion of the food. Selecting one individual and putting it in 
a large dish w^hieh was filled with sea-water, I found that I 
could at pleasure lead the starfish in any direction I chose by 
holding a morsel of crab an inch or two from the end of 
one of its rays, and continuously withdrawing thfe food as the 
starfish continuously approached it. Moreover I could at any 
time reverse the direction of advance by transferring the food to 
the opposite side of the animal, and holding it for a short time 
near the tip of a ray. Thus I could entertain no doubt that 
starfish have a well-developed sense of smell, which enables 

* See the Orooniau Lecture, i881, Pliilosopical Transactions, pt. iii. 1881, 
pp. 820-885. 
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them quickly and accurately to perceive tlie direction from which 
the odour of food is coming, provided that the distance of such food 
as I have named is not more than a few inches from the animal. 

With the view of ascertaining whether or not this olfactory 
sense is localized in the ocelli, I removed the latter from all 
the rays of the same starfish with the point of a scapel, and 
then repeated the experiment. The result was the same j thus 
showing that the ocelli are not specially concerned in the sense 
of smell. Next I tried the efiect of removing the whole tips 
of the rays; but still there was no change in the result of 
the experiment. Nor was there any cliange produced when the 
rays were progressively truncated further and further dowm: 
the olfactory sense was found to be distributed throughoijt their 
length. 

The question still remained whether this sense was equally 
distributed on the upjoer and lower surfaces of the rays. I 
therefore placed a piece of crab upon the upper surface of the 
disk of another hungry starfish, and found that the animal 
carried the food upon its back for any length of time wnthout 
seeking to remove it with its rays, as starfish seek to remove 
fi'om that position any soui’ce of irritation. I also tried the 
experiment of varnishing the upper surface of a starfish and 
placing food before its rays, with the same result as I obtained 
with unvarnished specimens. It w^as not practicable—seeing that 
it would have interfered with the action of the feet—to try the 
converse experiment of varnishing the under surface while leaving 
the upper surface unvarnished, or this would have supplied a still 
better test; but I think that the experiments which w^cre prac¬ 
ticable are sufficient to show that the sense of smell is distributed 
over the lower surface, while not extending to the upper surface. 

In all these respects detached rays behave in the same way as 
the entire animal; but if in the entire animal the central nerve- 
ring is divided between each of the rays, the axiinml ceases to 
follow the food with precision, owing to the loss of coordination 
between the rays which the operation has entailed. 

In the paper already referred to, evidence was adduced to 
show that, at all events, one function of the pedicellarim is that 
o£ assisting locomotion by seizbg fronds of sea-weed, and bolding 
them steady untE tbe pedicels have time to gain attachment by 
their adhesive disks. Some additional observations tending to 
, strengtheu/this evidence may here be stated. 

If aix Echinus is allowed to form its adhesions oithor by its oqua- 
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torial or its aboral pedicels upon a glass plate placed so as to form 
the cover of a tank whicH is filled with water, the Echinus will 
remain suspended in the water holding on to the glass plate, or 
ceiling, with as many pedicels as can be brought to bear upon 
that surface. From the globular shape of the animal, however, 
only a comparatively small number of pedicels can be thus 
brought to bear; and an insecurity of anchorage being the result, 
the Echinus seeks to increase its hold by feeling around for 
additional supports with its unemployed pedicels. While doing 
so the pedicellarise may also be seen to be engaged in a similar 
quest, and especially those near the surface of attachment ; in that 
vicinity the little forceps are actively sw^aying about and snapping, 
as if the^nimal knew that there was the best chance of encoun¬ 
tering pieces of seaweed near the solid surface from which it is 
depending. 

In the Eoyal Society paper it was stated that when an Echinus 
is inverted on a flat surface under water, so that it rests upon 
its aboral pole, it will quickly right itself by using two or more 
adjacent rows of pedicels. The process is thus described;—“ As 
many feet upon the adjacent row s as can reach the floor of the 
tank are protruded downwards, and fastened firmly upon the 
floor j their combined action serves to tilt the globe slightly over 
in this direction—the anchoinng feet on the other, or opposite, 
rows meanw’hile releasing their hold of the tank-floor to admit 
of this tilting. The effect of the tilting is to allow the next feet 
in the active ambulacral rows to touch the floor of the tank, and 
when they establish their hold they assist in increasing the tilt j 
then the next feet in the series lay hold, and so on, till the globe 
slowly but steadily rises upon its equator,’* after which it de¬ 
scends as slowly into its normal position of resting upon its oral 
surface. Now these facts led to a discussion of the questions, 
whether the execution of such a manceuvre was to be con¬ 
sidered due to the coordinating influence of a nerve-centre 
having a dim sense of gravity, and feeling, as it were, this sense 
disturbed by the unusual position in which the animal is placed; 
or whether the manoeuvre was to be considered due merely to 
the serial action of the pedicels themselves, such that when the 
globe is slightly tilted by the combined action, say, of' three 
successive pedicels, A, B, and C, opportunity is afforded for the 
next in the series, D, E, and E, to reach the floor of the tank, 
andj fastening upon it, to increase the till, so in turn affording 
an opportunity for the next in the series, G, H, I, to* establish 
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their adhesions, and so on. Such being the questions to deter¬ 
mine, sundry experiments were described, with the result of 
tending to show that the mancBuvre must at least in part be due 
to the coordinating influence of a nerve-centre. Mr. Francis 
Darwin, having read the account of these experiments, suggested 
an additional one, which I have tried, with the result of definitely 
settling the question. This experiment and its results are as 
follows:— 

An Echinus is inverted with its aboral pole resting on the 
bottom of a large bottle filled to the brim with sea-water. The 
mouth of the bottle is then corked (no air-bubbles being in¬ 
cluded), and placed upon the rotating apparatus which Mr. Darwin 
and his father used for investigating the geometrism of plants. 
That is to say, the Echinus was continuously rotated in a vertical 
plane. I found that so long as the rotation was continued, whether 
rapidly or slowly, the Echinus did not attempt to right itself; 
but that, when the rotation was allowed to cease, it began to do 
so after two or three minutes. Moreover, if allowed to do so 
until it had raised itself into the equatorial, or any other inter¬ 
mediate position, and the rotation were then resumed, the 
position gained was permanently retained so long as the rotation 
was continued. Therefore I could entertain no doubt that the 
effect of the rotation was that of confusing, as it were, the coor¬ 
dinating influence of a nerve-centre, the stimulus to the operation 
of which, in the absence of rotation, is gravity. As shown in the 
Boyal Society paper, this nerve-centre is in part, though not 
exclusively, the circumoral ring. 

Thinking it might be worth while to try the effect of very 
rapid rotation upon the coordinating power of this nerve-contro, 
1 tied the bottle containing the Echinus to the spokes of a cart¬ 
wheel, which was tilted off the ground to admit of free rotation. 
Ey means of a long rope coiled round the axle, iiud then 
uncoiled as rapidly as possible by my running away with tho free 
end of the rope, the Echinus was submitted to exceedingly rapid 
rotation for two or three minutes at a time j but 1 could not see 
that, on being suddenly brought to rest, the functions of the 
nerve-centres were in any degree impaired. 

As additional proof that the righting movements are due to a 
sense of gravity leading to coordinating action of the pedicels, 1 
may mention the fact that if an Echinus is inverted in a circular 
beaker filled with water and of a si^e just sufficient to coutain 
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the animal, so that all the pedicels in all directions are equally 
in contact with the sides of the vessel, the animal rights itself by 
rotating in some one definite direction till its oral surface is in 
apposition with one of the sides of the beaker. 

It only remains to give a short account of the effects of nerve- 
poisons on the Echinodermata. 

1. Chloroform ,—On mixing chloroform with the sea-water 
containing Echini, the first effect was to stimulate the animals 
to increased activity—their locomotion becoming more rapid, 
and their spines being moved about rapidly in all directions. But 
after a few minutes quiescence began to supervene, and increased 
till it ended in motionless torpidity—the spines and pedicellarise 
being all dej^ressed, and all irritability being suspended. When 
then removed to a basin containing a large quantity of sea¬ 
water without chloroform, the pedicellarise soon began to recover 
their spontaneity, the stalks becoming erect and mobile, while the 
forceps resumed their clasping function when stimulated by the 
introduction of a needle between their mandibles. Next the spines 
recovered their reflex irritability and then their spontaneity. If 
the Echinus were inverted when restored to the normal sea-water, 
it remained inverted for a long time, shifting its position by means 
of its spines; but eventually it succeeded in righting itself. 

2. Oaffein ,—On first immersion in a saturated solution, the 
pedicels of Echini exhibited a curling movement, which became 
progressively more and more languid, while they w’^ere at the 
same time slowly but imperfectly retracted. The pedicels per¬ 
sistently remained partly retracted, while both their spontaneity 
and irritability, as also those of the spines and pedicellarisD, were 
almost completely lost. The lantern, however, continued to he 
faintly responsive to stimulation. On replacing the animals in 
normal sea-water, they slowly recovered their irritability, and 
next morning were found perfectly well. 

3. JSfitrite of Amyl .—The effects, when the nitrite was added 
to the sea-water, were almost identical with those produced by 
caffein, except that the pedicels, although motionless, were not 
curled. On submitting an Echinus, taken out of the water and 
placed under a bell-jar, to the vapour of the nitrite, the action 
was more rapid. In both cases recovery became complete upon 
restoring the animals to normal sea-water. 

4. Chloral JSy&rate .—A few minutes after exposure to this 
substance the spines of Echini fall into confusion, and the teeth 
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of the animals gape widely asunder. Soon afterwards spon¬ 
taneity and irritability are entirely lost. Prolonged exposure 
kills. 

5. Alcohol. —The effects of alcohol are closely similar to those 
of chloroform, although the torpidity produced is not quite so 
complete. 

6. Btryclmia. —On adding some crystals of the sulphate to 
sea-water the first effect on the Echini was that of making their 
spines extend rigidly in their radial planes, which gave a striking 
rosette appearance to the animal. They seemed to be in a state 
of strain, for though they responded rapidly and strongly to 
stimulation, they sprang back to their original position so soon 
as the stimulation was discontinued. On being inverted the 
animals were unable to right themselves; and on being restored 
to normal sea-water, the spines retained their rosette arrange¬ 
ment for many hours. On faintly acidulating the water so as 
to secure a better solution of the alkaloid, the effect on the 
spines was that of throwing them into great disorder, while all 
spontaneity and mritability were destroyed. The animals were 
killed. 

7. Wicoiin. —A small trace of this substance added to the 
sea-water is sulfieient to determine the speedy death of the 
Echini exposed to its influence, the spines being thrown into 
great disorder. 

8. Curare (powder rubbed up with a few drops of spirit and 
distilled water before being added to the sea-water),—The Echini 
soon became motionless, lost their irritability, but adhered firmly 
with their pedicels to the floor of the tank, and when forcibly 
detached again resumed their hold. After a time the aniraak 
appeared to be dead, tb© spines being stiflly depressed but not 
in disorder. On being transferred to normal sea-wator, how¬ 
ever, their recovery was rapid and complete, 

9. Bigitalk, —After exposure for some time to the inflaonce 
of Digitalis, the Echini lost all their spontaneity and irritability, 
being therefore to all appearance quite dead ; but ou being then 
restored to normal sea-water, they partly recovered, Next day 
they were found to be moving very languidly, their pedicels not 
adhering to the tank, and their general irritability being much 
impaired, 

10., Cymide of -Eor some time after immersion in 

a very diluted solution of this substance the Echini appeared to 



PBOF. P. M. BUNCAK OK THE PTJNOID^. 137 

be none tie worse; but suddenly tbe spines began to become 
depressed in a disorderly manner, while irritability ceased imme¬ 
diately and entirely. If the dose were not quite strong enough, 
or the exposure not prolonged enough to cause death, there was 
nevertheless a permanent weakening of the animals produced; 
for next day they were found to be but slightly mobile, scarcely 
at all responsive to stimulation, and not adhering to the tank. 


Observations on the Madreporarian Family—the Fungidae, with 
especial reference to the Hard Structures. By Prof. P, 
MA.BTTK Dtjncak, M.B. Lond., F.E.S., &c. 

[Read January 18, 1883.] 

(Plates 

Part I. The History of the Classification of the Fuogidae, and remarks 
on the Diagnosis.—Remarks on the absence of satisfactory descriptions 
and delineations of the Synapticula^ and the resulting confusion.—A de¬ 
scription of the Hard parts of Fvmgia scutaria (variety), Lmk., general 
and microscopical.—Considerations regarding Growth and the Nature 
of the Interseptal Loculi. 

The family of Aporose Madreporaria called the Fungidse was 
established by Dana in 1846 in bis Report on the Zoophytes of 
the Wilkes Exploring Expedition. He defined several genera, 
and gave beautiful illustrations of the general configuration of 
species, noticing moreover the tentacular arrangement* 

In 1849 MM. Milne-Bdwards and Jules Haime published a 
monograph on the family in the ‘ Annales des Sciences Hatu- 
relles,’ s4r. 3, tom, xv.; and, dealing rather with the hard parts 
than with the soft dermal tissues, they consolidated the know¬ 
ledge given by Dana, and discovered some new and family pecu¬ 
liarities and deficiencies. They had the advantage of studying 
large collections of recent and fossil Fungid^; and they saw the 
necessity of founding their classification on data derived both 
from ancient as well as modern species. 

In 1860 the great work by these authors, ‘ L’Histoire natu- 
relle de Ooralliaires,’ reached the third volume, and tbe Fungidse 
were very carefully described and classified. They differentiated 
the family, explained most clearly its position in relation to the 
Aporosa and Perforata, and divided it into subfamilies* 

This work has remained, up till lately, the recognized authority 
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on the Fungidflo; and during twenty year h very few alterations 
have been made in the classification. Some genera have been 
added, and some, like Palceoeyclm^ have been expunged; but no ex¬ 
tension of knowledge regarding the soft or the hard structures lias 
been recorded. Lately, however, a remarkable diversity of opinion 
has been expressed upon the value of one of the fundamental and 
family characters j and the result has been that certain ])aljBanto- 
logists, who do not care to study recent forms, have attempted 
not only to separate the family from the Aporosa, but to deny 
the classificatox'y value of the structures called synapticula by 
MM. Milne-Edwards and Jules Haime. 

I believe that these diversities of opinion are due to the want 
of a knowledge of the writings of the distinguished French zoo- 
phytologists in the first instance, and also to the deficiency of 
accurate details and definitions regarding those internal hard 
parts of the Fungidse which are of primary classificatory im¬ 
portance. 

Several modifications of the classification adopted by MM. 
Milne-Edwards and Jules Haime have been proposed of late 
years, not so much, however, from the influence of the discovery 
of new structures or of new views regarding the importance of 
old and well-known ones, as from the desire to replace the 
generic terms employed before the authors of * L’Histoire natu- 
relle des Coralliaires ’ wrote The principal change is to give 
the family Fungidae the dignity of a suborder. 

The classificatiou of the group will be noticed in a future com¬ 
munication j but it is necessary to remember that the Fungiclm 
cannot be dealt with without reference to the other divisions of 
the Madreporaria, which is a suborder of Zoantharia. The order 
Zoantharia has clearly three groups in it—the Malacodonnata or 
Actinaria, the Sclcrobasica or Antipatharia, and the Bcleroder- 
mata or Madreporaria. These are very distinct suborders. They 
cannot be promoted to orders, as the Zoantharia are not sufii- 
eiently differentiated from others to be worthy of the position of 
a class. There are two groups of the Madreporaria, the Aporosa 
and Perforata, and the Fungidje link them together. But the 
first-named groups, in consequence of the natural grouping of 
sets of genera An them, must be subdivided into families and 
subfamilies. Hence the Aporosa and Perforata are sections or 

^ !Bspecially Terrill; and klrnisdoger, ‘ Korallonthler© des Botlien Meems/ 
1879. 
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primary groups of Madreporaria comprising families. The Tun- 
gidsB (with their synonyms of Fungacea^ Yerrill, and Fungiacea, 
Klunzinger) have not the same zoological significance as the 
groups just mentioned, and cannot be placed except as a family 
divisible into subfamilies and genera. 

Since Dana established the family Pungidss, some fossil and 
recent genera which had been classified with the Aporosa have 
been admitted into it; but that afibrds no reason for an alte¬ 
ration of name. Moseley retains the recognized position of the 
Dungidse, and so did M. de Pourtales. 

The Fungidce as differentiated Ig MM. Milne-Edwards and 
Jules Haime'*.—One of the general and most striking characte¬ 
ristics of the species which form this family is the short and 
expanded growth of the corallum, whether it increases by gem¬ 
mation and becomes a compound form, or whether it remains a 
simple one. But this tendency to a more or less horizontal de¬ 
velopment of shape is not invariable and absolute; and by itself 
it could not afford a satisfactory differentiation of the type, were 
this external character not associated with an internal struc¬ 
ture of a very great importance. We have already seen that the 
interseptal loculi are either vacant down to their bases in such 
groups as the Turbinolidse and Dasmidse; or are closed at certain 
heights by lamellar dissepiments, as in the Oculinidse, and princi¬ 
pally in the Astrseidae.” 

“ The Eungidm present a new disposition in the structure of 
their interseptal loculi, which is not found in other groups. The 
dissepimental tissue is completely deficient in their interseptal 
loculi as in the Turbinolidas; but the dermal sclerenchyma of 
the sides of the septa becomes developed in places and extends 
beyond the septal laminm, forming projections like warts or 
tulereUs^ which grow towards those of the opposite sides of the nest 
septum and fuse. It follows that the interseptal loculi and the 
visceral cavity in that position are more or less traversed, but 
never completely closed, by kinds of bars often of considerable 
dimensions. This interseptal structure differs greatly from 
the endothecal structure of the AstrsBidae, both in its nature 
and analogies. We may consider the structures forming it to he 
analogous to extremely developed granules such as are seen in 
most of the septa of the Turbinolidse, Astrseidse, and Madrepo- 
ridm. These transversely placed organs, which we have proposed 
* Hist. Hat. deB Corall. vol. iii. p. 1 et uq. 
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to term si/napticula, vary a little in their shape. Usually, and 
we believe it is the case in all the species of the subfamily Fun- 
ginae and in most of the subfamily Lophosoriiia>, where conti¬ 
guous septa are forced apart, well-marked ridges placed vertically 
or slightly obliquely, and composed of compact seleroncliyma, 
are seen on the two ruptured flices. They are usually smaller in 
breadth here and there, or may be interrupted and separated ofl* 
into series. In such genera as Troelioseris and Fsammoseris these 
vertical rows of synapticula are made up of small bars, few in 
number, and they are only found low clown in the interseptal 
loculi. But here the tendency to an appendicular growth on 
the faces of the septa is seen by the presence of numerous and 
projecting cylindro-conical and subspiniform granules. 

“ The synapticula appear to have escaped the notice of previous 
observers; and even Dana, in his beautiful illustrations in the 
Atlas of his great work on the Zoophytes, does not notice them 
in the Funginss, and only just indicates them in some Loj>ho- 
serinse, 

“ In simple forms of Eungidse the ealices are usually superficial 
and turned down at the sides ; and they are always imperfectly 
circumscribed in the compound forms. These increase by lateral 
gemmation and not by fissiparity, 

‘‘The septa, or the septocostal rays, are made up of perfect 
laminae, or they may lefeeVly perforate ; their free edge is inva¬ 
riably dentate or echinulate. 

“ The corallum being disciform or foliaceoiis, the ‘ walls ’ occupy 
the base of the individual, and the selerenehymatous laniinm which 
constitute them are often entire and continuous; but in many 
other instances those lamina are more or less perforated. 

“The Eungidae, whilst being naturally classified amongst the 
Aporosa, show a very clear indication of a passage into the 
Madreporaria perforata, which may bo well seen in Amhmm and 
Gemlaeia, Moreover, the Eungidss are readily distinguished 
from the preceding groups (all the other Aporosa) by the pre¬ 
sence of synapticula; whilst their usual shape allies them with 
the Echinoporinse and Merulmse., 

“The family Eungidse is divided into tviro subfamilies, which are 
difiTerentiated as follows:— 

“ The JFunyincs^ which have a disk or mural plateau without epi- 
theca, and which is usually strongly echinulate and always more 
or less porous. 
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‘‘ The LopkoBerinm^ in which the wall or common plateau is 
neither echinulate nor perforate” 

RemarJcs on the Diagnosis of the Family. —Nothing can be 
more explicit than the family characters of the Fungidae as 
established by MM. Miine-Edwards and Jules Haime; yet it 
is perfectly evident that they have been neglected and misinter¬ 
preted during most of the discussions which have taken place re¬ 
garding the systematic position of some of the genera of Astraeidse 
and Fungidse. It is manifest that in no work on the Inverte- 
brata is there a clear and definite explanation given of what 
synapticula really are, in shape and method of development. The 
general belief is that they are large ordinary granules which meet, 
and thus unite together the septal laminae on either side of an 
interseptal loculus, thus forming cross-bar structure. Usually 
it is credited that these large granules are hypertrophied orna¬ 
mental granules. In fact there is no accurate description, and 
only one delineation of typical synapticula, in any modern work 
with which I am acquainted, and which treats of the general 
anatomy of corals. 

A delineation is to be found in the last work of my lamented 
friend M. de Pourtales, but unfortunately no description accom¬ 
panies it. It is ill the ‘ Eeport on the Florida Eeefs ’ by Louis 
Agassiz, accompanied by illustrations of Florida Corals, 1880, 
plate XV. figs. 14 <& 16. The vertical synapticula are admirably 
shown in fig. 14 j and the well-known appearance from above, 
a very misleading one, is shown in figs 15 and 17. 

In spite of the descriptions and delineation, it is now asserted, 
mainly, however, by the students of Oolitic fossil corals, that the 
importance and classificatory value of the synapticula is not 
thought to be wbat it was. 

Mature of the Sclerenohyma of the Syeeies of the Gems Fungia, 
Buhfamtly Funginse.—-The shape of the Fungias and their general 
aspect are so well known, that it is only necessary to remark that 
they are not attached, have a slightly or greatly arched base, and 
are convex above. They may be circular or elliptical 5 and there 
is an axial fossa which is elongate in the forms with an elliptical 
outline. The septa are very numerous, usually large and small in 
succession, and the free edge is variously dentated, spined, or 
nearly plain. 

‘When one of these corals is looked at from above, in its natural 
* Milne-SdwardB and iTales Haime, vp. cU. toL iii. p. 4. 

VtSS. JOtlEJSr.—ZOOLOST, TOL. ITU. 11 
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positioEj large septa arc seen radiating from the axial space to tlie 
circumference, and between them are modiuiu-sized ones and also 
some very thin and extreinelj delicate-looking s(*pta, TIk*. inttr- 
loculi are the spaces between tlic septa, and which in true cot‘als arc 
occupied by mesenteric folds during life, and ibey arc mnv seen to 
be empty for some little distance from the axial space and also in 
their upper portions. Lower donn, however, and on a h'vel with 
the top of the thin intermediate sepiuin is (in every intense pi,al 
loculus) a series of stractures which join the sides of approximate 
septa together. As each septum, of wlmtever size it may ho, 
has a row of these synapticula along its sides from wiihin 
outwards (from axial space to circumference), a very peculiar 
appearance is given to the coral, and one which has been correctly 
drawn by Pourtales and Khmzingor'^. Each synapiiculuin is 
stout, broad from side to side, nipped in and short from within 
outwards. There are about eight or nine of them, with spaces 
separating tliera, elliptical in outline, in a centimetre. What 
is seen are the tops of the synapticula. 

These cross growths are solid-looking, and they ax*o nearly 
subei^ual, so that a very thin and. leaf-like septum has greaii 
joining-structures on its sides, which are as largo as those which 
are seen on the Hanks of great primary septa. Very often the 
synapticula are attached to a large septum and only partly so to 
a very thin septum, a portion of some syiiaptieula remaining 
free. 

Besides these large synapticula, a very few smaller ones are 
seen, which may or may not reach across the intcrscptal spaeo 
from one septum to its neighbour*. 

Moreover, where the revy delicate septa overlap those bidAveen 
them their tissue is finely trabeculate. 

The ornamentation of the sides of the septa is of Himdl gra¬ 
nules, which increase, in the form chosen as the example, in mm 
towards the axial space of the coral j but the synapticula and the 
more or less imperfect growths just alluded to are indepctukmt of 
and are mt modified granular ornamentation. Hot a trace of 
dissepimental tissue stretching across the intorsoptal spactis and 
closing them is to be seen, and it does not exist, in the Eungicho 
proper. 

When a specimen is carefully fractured across, at right angles 

^ The synapticular series ore not visible from above near the axial fossa, but 
become so farther oat 
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to the elongate central fossula and parallel with some of the 
large septa, the synapticiila of the implicated interseptal loculi 
are broken across and rendered visible in their whole vertical 
height. They can be seen in their relation to the large and small 
septa. On the sides of the large septa they appear as long 
narrow continuous ridges separated by grooves, and having a 
slightly curved direction, but being in the main vertical Start¬ 
ing from the flank of a large septum at some distance below 
its free edge, the synapticnla pass downwards to the top of the 
dense basal w’all. They may be nearly straight in vertical direc¬ 
tion ill some parts; slightly curved, concavity inwards, and often 
looking slightly upwards or downwards in others. Towards the 
outer part of the septum, and near the circumference of the coral, 
the curving of the synapticnla, which are shorter there, is more 
decided than elsewhere, and the concavity is directed upwards 
and inwards. IN'ear the axial space the synapticnla are short in 
vertical measurement and curved, concavity inwards. 

So that along an interseptal loculus a succession of vertical and 
curved ridges, one close behind the other, extends from close to 
the axial space to the circumference. 

The extreme vertical length of the synapticula varies in the 
genus; and in the species under consideration it is 11 milKm., 
and the thickness, calculated from the direction of the axis to cir¬ 
cumference, is *5 miliim.; and forty is an extreme number of 
ridges to find in succession. 

In a few places the vertical ridge is discontinuous, and in others 
the ridges may he wavy in their vertical course. 

The ridges are of course synapticula broken across; and there 
is a groove between each successive pair, very equal in height 
and length from within outwards. So that a series of ridges and 
furrows covers the septa at a certain distance from their free, edge, 
down to the base. 

On approaching the fractured surfaces and those joining the 
ridges together, it becomes evident that each interseptal or inter- 
locular space is open above between the upper parts of the septa, 
and that below it is subdivided into numerous canal-shaped spaces, 
each being bounded inwards and outwards by synapticula, and on 
either side by septa. There is an open space also near the axis, 
and this is bounded externally by the first synapticnlum. 

The synapticula which are attached to the thin and smaller 
septa arise close to their free upper edgej and in all other 

IX# 
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rospects rosomble those of the large septa, Tliero is a. reiiiark-' 
able contrast between the stoutness and solidity of tlie syuaptioula 
and the delicacy, thinness, and often perforate and fenestrate con¬ 
dition of the higher orders of septa. 

The smallest septa are nearly transparent, and consist of a 
more solid portion, which is in contact with the synapticular 
ridges, and of a perforated and thin portion, which corresponds 
with the interridge, groove, or canal. The perforations open 
into the canals; and thus there are more or less vertical and 
slightly curved alternate rows of foramina and solid structure. 
High up in the thin septa, and just beyond the top of tlie synap- 
ticula, the close part of their structure sometimes becomes almost 
rod-like, and broad processes arch from it on either side over 
foramina in the perforated portion. 

Eemains of this arrangement can be detected on the free edges of 
the larger septa, and vertical lines with curved ones between them, 
indicated by a denser molecular arrangement of the carbonate of 
lime, are to be seen on worn edges. It is evidoiit that the fenes¬ 
trate condition of the smallest septa is not permanent, and is due 
to incomplete development. 

A tangential section across the coral near the circumference 
shows septa, of ail sizes united by synapticula, the basal wall also 
a synapticulate structure, and the costso below. As the section 
is vertical and the direction of the synapticula is more or less 
curved, they are found cut obliquely in some places, through a 
considerable height in others, and fairly across in many spots. 

The large septa increase in width downwards to where tho 
synapticula arise, and then diminish to the wall; and their re¬ 
lation to a very slender perforated septum on either size is seen 
to be through the medium of short stout synapticula. At tho 
basal wall there are transverse views of largo and small septa; 
and it is evident that, here and there, the wall is deficient, leaving 
spaces corresponding with the openings which may bo seen on 
the underside of the coral between the costas. The costs are 
continuous with the septa below the wall ISow the section 
indicates that the wall is composed of more or less horizontal 
or curved synapticula, thicker than others, above? and where 
they are wanting, there is an opening leading upwards into an 
interseptal loculus, but bounded by the synapticulum above. 
The opening leads to a canal, and by it to the free part of the 
loculus. The openings are found near the circumference of the 
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base, relate to the incoming o£ new septa, and fill up with age. 
Here and there the costae are united by a synapticulnm which 
stretches across from the flank of one to its next neighbour. 
Pinally, the minute ppinulose ornamentation of the sides of the 
septa is seen between the synaptieula ; and it is exident that they 
are difierent things. 

MemarJcs on the Distribution of the Septa .—The thinnest and 
smallest septa (on either side of the medium septum in alternate 
large interseptal loculi) overtop those between them, and arch 
oyer them in the form of a finely trabeculate tissue in some 
places. And midway towards the axial space these more delicate 
septa unite to form a thick one, and this in its turn unites 
nearer the axis w'ith another one formed in the same fashion. It 
ivS near those junctions that delicate trabeculae cross the spaces 
between the smaller septa and act as synaptieula. The thickening 
near the upper part of the synapticular ridges is seen in the smaller 
as well as in the larger septa. 

If two of the thickest and tallest septa which are nearest each 
other at the axial space be considered limits of a system, there 
will be a lai'ge and slightly smaller one between them at the axis. 
There are primary inierloculi between them. There are three 
very small septa in such an interloculus—that is, between each 
large septum and the smaller median one; and they reach, after 
uniting as one, close to the axial space. 

The three larger septa do not have others joining them; and 
they pass to the margin, diverging considerably so as to admit 
of the origin and junction of many smaller septa; and these in¬ 
crease in size towards the margin according to their age or origin 
near the axial space. The three septa in each primary interseptal 
loculus reach the margin as thick ones; and so many are added 
towards and in the outer half of the coral between the two large 
septa, that no less than foi’ty can be counted there. 

The larger septa project beyond the smaller at the margin of 
the coralium; and every septum is continuous with a costal ridge 
which is denticulate, except in the instance of the very shoi*t costae 
of the latest and minutest septa. About thirty large septa reach 
the axial space which they bound. 

The young septa originate between the next older ones, or 
between a next older one and a much older one. They com- 
“ mence at the base; and it appears that synaptieula are formed 
either prior to or simultaneously with the septum, for they and 
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it contribute to the basal wall before the aeplnra baa increased 
much in height. 

The additions of new septa are made with growth of tlio coral 
more and more remotely from the axis; and they are possible 
because of the divergence of the radially disposed larger septa. 

Oolimella.—The columella is composed of lax trabceuloe 
crowded together ; and it is a very low structure at the bottom 
of the axial space. No additional structures are given to it by 
the septa, and it rests upon a thick part of the wall j and pro¬ 
bably it is really the only part of the base which ha»s not a 
sjnapticular origin. 

The Interlocular S])aceB, —It is evident that the spaces in which 
the soft parts are contained are very restricted. There is tlic 
axial space bounded below by the columella, and it extends 
between the septa only for a short distance. It is hounded up 
to a certain height by sjmapticular ridges. Above the limits 
of tbe ridges there are the intcrsoptal loculi, wiiosc base is 
at the level of the upper sjnaptieula. But the loculi are con¬ 
tinued to the base of the oorallum along the eanak formed by 
contiguous synapticular ridges and the septa they join together. 

The interseptal loculi are therefore not closed below perfectly j 
but this open condition is slight, and is diminished or destroyed 
by growth. 

One might speculate upon the impossibility of the occurrence 
of mesenteries, and wonder whether these forms are really corals. 

It is extremely prohahlo that the peculiar shape of the base of 
the Fungidge relates to this communication between the visceral 
cavity and the outside^. 

Histologij of Hard The microscopic appcnrances of 

this in sections tangential to the septa, and which ucces- 

sarily include large and small septa and synaplicula, denote that, 
whilst some synapticula are continuous with the nepial structure, 
others are not and are iudependont, When ilio sectioji is rubbed 
down thin enough for the employment of an objct*>t*glaHs of 
800 diameters, the sei)ta show multitudes of dull and light 

* Tbe species of Ftmgia examined and described here is a variety of Fmufh 
scutaHa^ Lanik., from the Eed Sea and Indian Ocean. It depjmts from ihe typo 
in the extreme minuteness of the ornamentation, tbe great number of septa 
(althoxigh this may be accounted for by growth), and the larger spines on tiio 
base. It seems to connect Fungmpmmotmmi Stutchbury, and F. smtafiUi both 
of them being members of tbe artificial group of genera classified by Milne- 
Edwards and Jutes Haimo as Fmgim f^uhintegm (op, olt, yol. iii. p, 16). 
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markings, whicli radiate froiia the inner part to the side*?, or from 
side to side, ascending obliquely and eiirving gradually to the 
edge. In some instances there is no limitation of this radiating 
structure at the sjmapticulum, the texture of which is evidently 
continuous with that of the septum. But in the majority of 
instances a dark line of separation exists at a short distance from 
the septal edge, and which marks off the synapticulum. The 
radiating fibrous-looking structure of the septum stops at this 
dark line. On the other band, the fibrous appearance of the 
synapticulum is in a direction more or less at right angles to that 
of the septum ; so that the dark line is bounded on one side by 
septal or on the other by synapticular fibrous-looking structures, 
which impinge on it at different angles. 

Opposite to the fixture of the synapticulum to the large septum 
is its broad face of attachment to a thin septum of a high order ; 
and the structures of the synapticulum are independent of, and 
not continuous with, the tissue of the small septum. Very com¬ 
monly the thin septa break off from the synapticulum and 
leave it with a perfectly plane surface. 

In some instances a synapticulum is marked with a line of divi¬ 
sion ia its midst, midway between the septa on either side; and then 
one half participates iu the peculiar structures of its septum, which 
are continued into it in the same direction. 

In this last instance the synapticulum is a growth from the 
septum, and is continuous with it; hut in the former it is an iii- 
depeudent body joined on to two septa. 

The synapticula are often grooved vei'tically, so as to enlarge 
the lumen of the caual which tliey help to form; and they increase 
beyond the normal dimensions towards the base, and unite in a 
homogeneous mass composing the basal wall. 

The synapticula are not hypertrophied granulations, from which 
they differ in shape, position, and structure. 

The microscopical structure of the synapticula is the same as 
that of the larger septa. Very thin sections show long, fusiform, 
very narrow fibres placed side by side, or prisms with a base and 
a very long body, or with a short and rapidly tapering body. In 
some the larger end is rounded. Certain markings are seen by 
transmitted light which are across the course of the fibres; but 
before considering their course or nature, it is necessary to re¬ 
member that the fibres in a septum do not run in parallel and 
SLiporimposed layers everywhere. On the contrary, there is much 
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local and general radiation from the median line of the septum 
or from one edge. Moreoyer, these fibres are of diiferent lengths. 
Hence where the fibres are not mostly fusiform, but have rounded 
ends or geometrically shaped terminations, they will act difier- 
ently on light during its transmission through parallel planes and 
radiating series of them. 

The common appearance is of excessively minute dark cross 
markings, which, under a high power and careful illumination, 
resolve themselves into more or less circular rings placed nearly 
in little linear series. The rings are dark, and have a light 
central part. And it appears to me that these markings are caused 
by the shape of the larger ends of the fibres below or above those 
in focus. 

The thinner septa, which ai’C so constantly seen perforated 
ending above in a wave-like edge, explain the construction of the 
hard parts better than the sections of the larger septa. Thin 
septa are so delicate at the free edge, that they may be examined 
successfully when mounted in balsam without rubbing down 
previously. 

The direction of the fibrous structure is exceedingly irregular; 
and it does not appear that there are definite vertical sets of 
fusiform bodies with offshoots here and there forming the sides 
surrounding the vacuities. There is nothing resembling microsco¬ 
pically the lattice-work structure seen with a low power in 
Sorites, for instance, amongst the Perforate corals. But near 
the free edge of the thin septa the fusiform bodies and long 
tapering prisms project with a sharp end outwards, and are placed 
side by side and in series of planes one over the other. A little 
lower down these microscopic elements become oblique, and 
those on one side of a line which corresponds with the apex of a 
dentation on the free edge of the septum converge towards those 
on the other side, a Vandyke or herring-bone appearance being 
given. Polarized light is a great assistance in this research. 

In the thin portions of the youngest septa where there are 
fenestrations, the fibrous element docs not radiate from or to 
them from denser parts of the septum. In many places the fibres 
surround, and have their long axes parallel with, the curves of 
the periphery of the openings; but hero and there a dark line or 
lines which pursue an irregular, yet on the whole radiating, 
course from an opening have the fibres converging to them ob¬ 
liquely. On employing as high a magnifying-power as the section 
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or simply mounted septum will permit, it becomes evident that the 
dark lines thus observed in tbe neighbourhood of the opening 
resemble those along the septa, and which end at the apex of a 
dentation, and others which assume a radiating appearance in the 
larger septa. These lines are the spaces between the fibrous 
elements of the hard parts in those particular spots filled with 
connective tissue or its remains. This need not be mistaken for 
tubes of Achlya^penetrans^ which are, however, seen here and there 
in every section of the coral. 

The breadth of the fibres, which behave more like arragonite 
than calcite under the polarizer, is about xthtu i^^h. 

It would appear that the fibres of the carbonate of lime are 
deposited, like those of other corals, in a connective tissue, and 
that layer after layer is formed with more or less obliquity here 
and there, but not everywhere. The septa, so exceedingly delicate 
and porose when young, enlarge by deposit on their faces, and 
the perforations gradually become closed up. And it is evident 
that the large synapticula which are in contact with these thin 
septa originate irrespectively of them, and are not at first attached 
to them except by the medium of soft tissues. Deposit of fibrous 
structure occurs subsequently, and then union takes place. 

The examination of this species shows that the great length 
and breadth of the synapticula and their forming boundaries of 
canals renders them only of secondary importance to the septa j 
and as the basal wall is composed of fused synapticula, there is 
no value in tbe observation that these structures are of little 
classificatory value. 

Pakt II. The Construction of the Corallum of Fungia echinata, 

Ehr. sp» 

Fttkoia eohihata, Bhrenherg sp.—Haliglossa echinata, JEhr .— 
Fungia Ehrenbergi, Dam ,—Herpetoiithus Ehrenbergi, Leiichmt, 

That this remai^ably elongate and echinulate form of Ikngia 
should have three generic names given to it, is explanatory of the 
difficulty of classifying the species on account of its departing 
somewhat from the generic idea of Fungia. 

The form differs from the rest of the Fungia mainly in its 
length in relation to breadth. In this the species resembles 
SerpoUfha {SerpetolitJius); but it is not a sufficient reason for 
separating it from the genus Fungia^ especially as the species of 
Fungia already noticed in this communication is somewhat elon- 
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gate. But it is evident iliat tliere is another character, which 
relates to the long axial fossa. MM. Miluc-Edwards and dules 
Haime write:—‘‘Lafossettc ceutrale est oxtrcineincut longue, 
etroite et peu profonde; hut they do not notice that there arc 
any rudimentary calyces along its path. Zct in the specimen 
now under consideration, from the Indian seas, the continuity of 
the fossa or axial space is interfered with by the junction across 
it of a large aud small septum aud of the rising upwards there 
on the median line of the columella. In fact there is such an in¬ 
definite caiieein one half of the coral as may he seen in nmiibers 
along the axial space or fossa of Herpolitha. A corrosponding 
structure may have been seen by Leuckart, who placed the spe¬ 
cies in that genua. Klxinziiiger relegutes the species to the genus 
Haliglossa of Elirenherg. 

The calices seen on either side of the axial space in Merpoliiha 
are not found in this species; aud it must be considered a con¬ 
necting form which should be placed last in the genus Fm%(jia 
and next to Herpolitha. 

There would be no objection to making IlaU^losBa a suhgouus 
otFimgia^ its character being the elongate shape and ilie discon¬ 
tinuous axial space; but I am not certain that an unde¬ 
veloped calice is invariably absent in all Fungioc^ or present in all 
the specimens of Fungia echinata. My impression is that it is 
not an invariable character; and considering the singular powers 
of perception and the great correctness of Jules llaime, it is very 
probable that there was no such calice in the type described by 
MM. Milne-Ed^^ ards aud himself. Under the circmustaiiccs, I 
retain tlie form in tiie genus Fiingla, 

There are some very interesting points about the anatomy t>r 
the hard parts of this coral, especially In relation to tlie stiMic- 
ture of the septa and the synaptieula. 

On looking at the coral Irom above, the HuecoHsiou of s(^pia 
is one thick septum with large dcjitatious w'hich arc even deji- 
tate on their edges, followed by thrive small tliin ones, of wliicb 
the middle septum is slightly the thickest. The middle septum 
has its free edge lower than that of the largo one, and it is also 
dentate in a minor degree; and the thin septa on both sides of it 
are still lower in the interseptal loculi, and have their free edges 
incised or very broadly and lowly dentated, 

/ Op. oii. Tol, iii. p, 14 
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As in the Wmgia already noticed, there are several instances of 
minor septa uniting within (towards the axial space) or beyond 
the next largest. 

Unlike the other species of Fungia^ this form does not exhibit 
the rows of large synapticula sepai^afced by sj^aces when seen 
from above; and even a fracture at the side of the corallum, which 
removed the outer parts of the septa and exposed the interseptal 
loculi to some depth, only gave faint indications of their pre¬ 
sence. Moreover, although so greatly oriiainented at the free 
edges, the septa are comparatively free from granules on their 
sides low down; they are sparingly distributed in such situa¬ 
tions on the larger septa, and very sparingly on the middle-sized 
ones. Higher up, and for some distance below the dentations of 
the larger septa, the granules often run together and form a 
Vandyke pattern, angle upwards; and when they remain sepa¬ 
rate they assume the same shape in a series, and are large and 
low, especially near the inner ends of the gi*eat septa. 

A transverse fracture enables the structure of the septa, synap¬ 
ticula, and basal wall to be seen, with granular costal spines on 
the base. It shows also the remarkable shape of the corallum, 
which has, in the specimen now under consideration, a crescenti- 
form transverse section, and that the direction of the tail synap¬ 
ticula of the inner half is nearly vertical, for they do not radiate 
from the base. Further out and near the circumference the 
synapticula are more or less radial from the imaginary centre of 
the curve of the transverse section; hut their height is small, 
and they are decidedly curved and often discontinuous; that is, 
the ridge form is deficient here and there, elongate nodules re¬ 
placing it. 

The larger synapticula near the axis are slightly curved and 
wavy in their direction, and they arc slenderer than in Fmigia 
Bciitaria, They form, however, a considerable series separated by 
spaces which are canals when the coral is unbroken, and their 
path is oblique to certain lines of depression which are directed 
upwards and outwards on the septa. These lines correspond with 
the concavities between the tall dentations, and often become 
slits and decided foramina, especially near the base in the septa, 
dividing them into palisade-looking processes^ 

The higher orders of septa are as cribriform as they are in 
the other example of Fungia ; and solid stout synapticula attach 
them to the neighbourizig dense and large septa. The orna- 
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mentation lias not the same direction as the synapiicuiar 
structures. 

A thick base shows openings somewhat rarely; and in some 
places costas unequal in breadth, spinulosc and granular, avG well 
seen. 

The distinctions between this form and that already noticed 
amongst the FungicB are the more slender synapticula, their ver¬ 
tical position within and their discontinuous development near 
the circumference, and the slit-like openings in the course of 
large septa. It is evident that the morphology of these species of 
'Fmigia is very similar. 

Pabt III. The Arrangement of the Hard Part of the Genus Herpolitka 
(Herpetolitha auct.). 

Grenns Heepolttha% JEschschoUz, 

The corallum is compound, free, long and narrow; the upper 
surface has indistinct calices of two kinds—one set occupy along 
central line and are multilamellar; and the other are placed irre¬ 
gularly, have but few lamellie, and are small. The septo-costal 
rays are stout and long and alternately thick and thin; none 
reach from the axial farrow to the circumference. The base is 
perforated and echinulated. 

The genus may be said to embrace elongate slightly com¬ 
pound iPiingias; and the typical species is SerpolUlia limosa^ 
Esper, described by Edwards and Haime (op, cit. voL hi. p, 24), 
s=II,foliosay Ehrb. 

The internal structures of the corallum have been hitherto uu- 
described, with the exception of a notice of tlie sepia, which 
Milne-Edwards and Jules Haime thus dcacribo, “ leur faces inou- 
trent les cannelures verticalcs granulees ” (tlieir faces present 
vertical granulated llutings). 

This is an unfortunate expression; for, taken in relation to 
the description of synapticnla given by those authors iu the fii'st 
part of the diagnosis of the Fungidco, the flutings, having of 
course a I'idge on either side, may naturally be considered to bo 
rows of synapticnla. Indeed everybody who has the common 
idea of the synaptieulum being an exaggerated ornamental granule 
will be misled, especially as the authors do not mention any 
synapticnla in the generic diagnosis. 

^ Skrpdolitha of more modern authors and restored by Klun*inger, See 
his excellent oriticiem, op* ait p. 68» 



MABBEPOEAEIAIT FAMILY—TEE EENGIDiE. 


153 


A section of a eorallum was made across tbe length, and the 
septa were carefully separated. The larger septa are higher than 
the others, and are marked on their sides (faces) by very regular 
vertical or slightly oblique, rather close, narrow and low, faint 
ridges, which carry, at close and regular intervals, distinct sharp 
granules with a broad base. In some places the ridges are want¬ 
ing, and the granules exist in regular series all the same. In 
other places the ridges exist without the granules. Here and 
there, near the free edge of the septa, a short intermediate ridge 
is intercalated. The largest granulation is on the larger septa near 
the axial fossa; and the vertical arrangement is often replaced by 
an irregular one, or by concentric lines of granules and ridges. 

On the outer septo-costae near the margin of the eorallum 
these lines of ridges and granules rim upwards and outwards. 

This ornamentation is found upon the thin septa, and upon all 
septa between the true synapticula, to which it does not present 
the slightest resemblance. It is a marked feature when seen 
from above upon the sides of the septa. 

The septa are with few exceptions, which occur in the rudi¬ 
mentary calices, alternately large and small; and there is much 
arching over and joining of certain septa within and without 
larger ones j and in the greater part of the length of the eorallum 
no septum wliich reaches the axial space extends to the margin 
as in Fungia, Usually there are three septo-cost?e, one within 
the other, in a line from the axial space to the outer free margin 
of the eorallum. All the septa are whole, and the perforated and 
immature condition of the thinnest kinds seen in the genus Fmgia 
is not represented in MerjpoUtha. 

The synapticula, seen from above, are rather close to the free 
margin of the septa, except in the case of the very large ones; 
and their size from within outwards is less than the elongate 
space which separates them &om their neighbours within and 
without. They are numerous, regular, but wanting here and 
there ; their obliquity is evident. 

On fracturing a eorallum across the length, the synapticula 
are seen extending from the thick basal wall upwards, in a curved 
series, on the flanks of the septa. The vertical position is always 
assumed on certain septa j but, as a rule, these growths are in 
gentle curves, extending much higher on the small septa than on 
the large. A synapticulum may extend without interruption 
down the whole depth of the interseptal loculus; but in the 
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neighboirrliood of the outer part of tlie corailum, especially, it 
may be discontinuous, several biiobs being in a lino a,iid sepa¬ 
rated by the plain face of tlie septum. The diret'tiou of the 
curvatures is always with the concavity inwards and never out¬ 
wards. The breadth of some intersynapticular spaces is greater 
than others. 

There are some interesting modifications of the growth of the 
synaiDtieula. First, these ridges are seen on the laces of some 
large septa, where the usual thin small septum in natural suc¬ 
cession is partly or wholly absent. The synapticula there are of 
the usual size, are slightly nipped in and then expanded, and the 
free edge of the expansion, or that part which should have been 
in contact with a small septum, is a plane surface. Secondly, 
near the margin of the corallum the outermost synapticula close 
to the basal wall are in the form of irregular, broad, and high 
nodules, a small nodule being here and there. 

The first condition indicates that the synapticulum is a growth 
w^bicli may be independent of origin of two opposed septa; and 
the second explains the continuation of the basal wall by the 
xmion of the irregular nodular and wide synapticula and their 
subsequent radial growth. It is evident that a thin septum may 
grow up and find synapticula ready for it to impinge upon and joiit, 
and that the perforations in the basal wall which usually fill up 
with age are openings between basal synapticula which enter, 
however, interscptal loculi. The union of the adjoining septa by 
the synapticula causes the lower parts of the interseptal loculi to 
bo filled with a series of canals opening above, and a few opening 
below, as in Fungia j but here and there the canals ai^e not per¬ 
fect, and run one into the other laterally, or rather in an axial or 
circumferential direction. 

Some of the most important points regarding the synapticula of 
SerpolUla are their curvature in relation to difibront soptji, their 
comparative shortness, and occasional interruption and reprcHon- 
tation by lines of separate growths. It is intorostiiig to note that 
these lines are not on or along those of ornamontatiou, There 
are no dissepiments in SerpoUika. 

Where the so-called calices are seen on either side of the cen¬ 
tral axial series, a condition of the free upper margin of some of 
their larger septa exists which is remarkable. A separation of 
the septum appears to be in process, or rather two septa are 
forming from the old one as their base j and they are united hy 
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very curious small and numerous synapticula, wMcli, liowever, 
can be clearly differentiated from ornament. 

Finally, the columella is trabecular, and in some places, where 
large septa come close together, on opposite sides of the axial 
space, it appears to unite them together. It is partly formed 
by growths from their joined inner edges, and partly from struc¬ 
tures of a trabeculate nature which spring from the original base 
of the young coralium. 


Part IV. The Construction of Halomitra Crustacea, Rumphius sp. 

Q-enns Halomitra, Dana, 1816.—Fungia, ^ars, —Podabaeia, 
Milne-JSdwards ^ Judes Unime^ 1850. 

There are two genera of the Funginm, according to Milne- 
Edv\ards and Jules Haime, which are very closely allied, namely 
IBodahacia and JSalomitra. Halomitra was founded by Dana in 
1846, and Podabaeia by Milae-Edwards and Jules Haime in 
1850. 

Hahmitm, a well-defiaed genus, included a species which had 
been differently named by Eumphius, Maratti, Lamarck, and 
most of the writers on Corals before 1824. It is evidently one 
of the Funginsc, as it has a perforate base; and it departs from 
the configuration of the species of Fmigia and Herpolitlm by 
being compound, and by not having a long axial space and irre¬ 
gularly placed and rather indefinite cahees. 

JBodahacia includes a species described by Dana and placed 
under the genus Favonia, Lamk,; yet all the distinctions between 
the genera Halomitra and Podahacia are that the solitary species 
of the last is fixed and not free, has the base finely granular, the 
granules being sharp and spiny, and the smaller calices are sub- 
3 'adiate. So that between it and Halomitra with a free coralium, 
tolerably distinct calices, and large papillae on the base there is 
not a generic difference* Both groups have a large caKce around 
ivhich smaller ones are concentrically arranged. 

MM. Milne-Edwards and Jules Haime state (op* cit* voL iii 
p. 20) that Halomitra is “ tres voisin du precedent {Podahada)^ 
dont il ne differe que par sa forme generale et la liberte de 
sa base.*' I therefore unite the genera, and give the name Halo¬ 
mitra to the conjoined forms, it having precedence from age. 

Halomitra ermtacea^ a species named Madrepora crmtacea by 
Pallas, is the type I have examined ^ and the specimen came from 
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Mergui The large cental (or more or loss near the edge) calico 
is very remarkable, and it does not appear to have been described 
or figured. It is a deep funnel-sliapcd or rather elongate calico 
(2 centim. long), with long septo-costje, which pass into tho>so of 
the several small calices which surround it in a ring and extend 
towards the circumference. The axial space is deep, and at least 
three times as long as it is broad (length 3 millim.); and its fioor 
is formed by small trabeculs3 from the ends of the septa. The 
septa are nearly horizontal at their upper parts near the edge of 
the calice, and they then plunge down rather rapidly to the sides 
of the axial space, which they bound closely. They are Avell de¬ 
veloped, numerous at the outer part of the calice, aiid in three 
cycles at the axial space (24). They are distinctly separate 
(except at their junction parts) in the upper part of the inter* 
septal loculi, which are very visible. The primaries arc the largest 
and have no others united to them; the secondaries are slightly 
smaller, and also are usually simple and, like the primaries, reach 
from the margin to the axial space without being joined by any 
others. The tertiary septa are very compound; they arc single 
at the axial space and bulky there; and they arc composed 
further out of several sets of septa which unite one with the 
other, and each set is composed of other septa which have 
coalesced. 

In a well-developed system the third septum is thin, straight, 
and long, and reaches the axial space; it is joined just without on 
either side by a well*developed septum at an acute angle, and 
still farther out each of these is joined by the junction of three 
small septa. So that each tertiary septum is composed of an 
aggregate of seven septa* Hence the septal arrangement of this 
great calice is of five cycles in six systems. The margins or 
edges of the septa are profusely ornamented with well-dcvelopod 
dentations, some thick and others thin, and all jagged at 
their tops and granular at their sides. They are largest on the 
primary septa. The granular dentations increase in height and 
breadth, becoming wart-like near the outer ends of the septa and 
w^here these merge into those of the surrounding calices. The 
septa thus ornamented are usually, but not invariably, the higher 


* The species is described in the * Hist. Nat. des Oorall/ vol. iii. p. 20; and 
the notes given above are upon points left unconsidered by Milne-Bdwards and 
Jules Haitne. 
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orders. These dentation «4 are high, with a narrow base and ex¬ 
panded top, and are exceedingly rugged. Ordinarily the higher 
orders of septa nearer the calicnlar axial space have a smaller 
dentation than those on either side’*'. The slender base and more 
or less expanded and spinnlose or knobbed extremity of the orna- 
naentation are seen in all the dentations of the septa. 

Lateral granules are seen, and they cover the flanks of the septa, 
especially near the free edges ; some are on the sides of the den¬ 
tations, and others, few in number, are on the septa below and 
between them. They never reach across the interseptal loculi as 
synapticula. 

The septa and synapticula present a very remarkable appear¬ 
ance when viewed from the side, after the removal of a neighbour¬ 
ing septum and separation of the adherent synapticula. These 
last are large, long vertically, and very solid-looking; but the 
septa may either be solid and massive, or made up of trabecular 
processes and perforated. The curved processes forming the 
trabeculae are stout, solid, and rounded, and the perforations 
are spaces between them. There is nothing like a thinning-oflf 
of tissue indicative of approaching deposition and filling up of a 
fenestration, finally, the dentations on the upper free edge of the 
septa are onlines of vertical trabecular processes unitedattbe sides 5 
and yet the trabeculae may Join below the base of the dentation 
and leave a vacuity Just beneath it. These vacuities are largo 
and are commonest near the margins or free edges of the septa 
below the base of the dentations; but larger ones exist deeper 
down. The trabecular nature of parts of septa interferes with 
the vertical continuity of the massive synapticula; but where the 
septa are solid, these cross structures are high, more or less ver¬ 
tical or slightly curved, broad (from septum to septum), and well 
developed in length from within outwards. They are frequently 
stouter than the septal trabeculss, and at other times are slen^ 
derer. When perfect, they have long spaces or canals between 
them similar to those noticed in and, as in that genus, 

one canal may communicate with another of the next interseptal 
space by means of the want of soli^ty of the septa. When the 
nature of the septum is trabeculate, the synapticula are either 
short and restricted to the solid parts where the trabeculae meet, 

^ Owing to the refractive qualities of the coral-structure these details are 
sometimes, difficult to see. I find that soahing in a weak solution of carmine 
tints the white structures and gives excellent results. 

LTTO. JOtJRK.—-ZIOOnOGY, VOL. XTH. 
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or they may be high and continuous, and coincide with the sepfal 
tissue by curving here and there, and even giving forth outshoots. 
In a few places the synapticula are oval in section when seen at 
the side, small, yet much larger than any granules, and nipped-in 
midway when seen from above. 

The minor calices surround the smaller one in several concen¬ 
tric rows; and the last series has long septo-costas which reach 
to the thin edge of the coralluin. Most of the calices are di¬ 
stinctly separate in their fossulse from their fellows of the same 
circle ; but some, whilst free, are only divided from one or both 
of their neighbours by a single large septum. In a very few in¬ 
stances the large septum does not stretch across, and is divided 
midway, so that the fossnlse of the calices communicate at the 
side- These concentric calices are shallow and small, and have 
six, eight, twelve, or more septa, which resemble those of the 
large one in their method of junction and of increase of numbers. 
It is evident that these calices are in organic connexion with the 
large central one, for its larger septo-costse are continued into 
some of the smaller calices which are in their radial path. 
Moreover this is also the case with the higher orders of septa. 

The outermost calices have their septa continued to the margin 
as alternately large and small and long septo-oostse; and the synap¬ 
ticula joining them are short, curved, and often knob-like. 

There is no wall to any calice as there is in the compound corals 
of the Astrseidm, which separates one from the other, and the only 
w^ail is basal and synapticular. 

The corallum, as a whole, is thin and consists of a more or 
less circular lamina fixed below, bulged out correspjpnclingly 
above, and sloping down all around, and then turned!lup at the 
edge. 

The „ under surface is marked indistinctly by radiating costm, 
which are most distinct near the edge, where their relation to the 
septa can be seen. Between the costm are small, round, and 
larger slit-like openings rather irregularly placed; and the cost® 
themselves are shortly granular. As in the genus Fmgia^ the 
basal openings are produced by defective synapticula* 

The columellse of the smaller calices are flat, and are made up 
of the ends of septa and are deeply seated. 

The upper part of the interseptal loculi is open, and the lower 
portion is made up of a number of very irregular canals which 
communicate with each other and with the outside by means of 
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the basal openings. The canals are less worthy of the name than 
in the FungicB^ because of the occasional discontinuity of the 
sjnapticula. 

As might be expected, such a corallum is a prey to parasitic 
worms, whose thin soft tubes communicate with the upper sur¬ 
face from below, one end being at one of the basal foramina. 

The tubes stain readily, and contain spicules; and the coral- 
structure around has been eroded more or less. Also they hav'e 
produced abnormal growth of parts of the corallum in the form of 
cylindrical cavities which open at the surface in the middle of 
the tops of septa, giving them a hollow appearance. 

Part V. Summary. 

The examination of species of the genera Fangia, Serpolitha, 
and JSalomitra proves that they are very typical forms of the 
Eungidae, and that the last genus links these members of the sub¬ 
family Funginsc on to the more trabeculate kinds.' 

The species have a basal wall which is more or less perforated 
and costulate; and sections indicate, by means of the micro¬ 
scope, that it is composed of the bases of septa united by synap- 
ticula. The openings, which relate partly to the radial growth 
of the coral, to the formation of new septa, and to imperfect 
development of synapticula,are frequently closed during growth. 

The structures of the sclerenchyma are septa, synapticula, 
costae, and a trabecular columella. 

The septa are solid in Serpoliilia, and the larger ones are 
solid in Fungia, except in the palisade-like septa of Fungm ecM- 
mtai but in this genus the higher orders of the septa are incom¬ 
plete, and irregularly cribriform or fenestrated. This perforate 
condition does not resemble that of the Madeporaria Perforata; 
and it becomes modified with age, solidity often ensuing. In 
JELalomitra a trabeculate and fenestrate condition prevails. 

One of the commonest features of the Fungidas is the union of 
smaller septa directly with the fianks of neighbouring^ ones. 
This occurs in all the species. In Fungia the junction is usually 
on the fianks, and at the top of the septa as well, and there is a reti¬ 
culate enlargement where two small lateral septa unite with one 
between, and which proceeds to the axis as the conjoined septum. 

In Merpolitha the larger septa never stretch from the median 
line to the circumference as in Fungia, but two or three are in a 
linear series in the radial direction. Under these conditions the 

12 ^ 
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smaller septa, on either side of the larger, unite into one within 
and without it, that is to say axially and circumferentially, Tlie 
union is hy a Y-shaped mass, more or less dense or merely linear, 
of delicate reticulate tissue, the transverse parts resembling 
delicate cross bars. The increase in numbers of septa occurs during 
the growth of the corallum, which takes place exogenously and at 
the circumference. As this enlarges, the septa which are radial 
have increasing breadths between them at the edge of the coral; 
and in the spaces thus formed septa arise from between septa at 
the base, and grow upwards, joining the neai^est as a rule. 

In Ralomitra the junction of septa is restricted to certain parts 
of a calicular system; and the third septum of a system is the 
aggregate of several sets of smaller septa. 

Next in importance to the septa are the stimctures which, 
besides forming a large pai’t of the base, unite the sej)ta at their 
sides, and in some instances the costm also. These are the syuap- 
ticnla, Ovdng to the introductory statement regarding synapticula 
by their discoverers, MM. Milne-Edwards and Jules liaime, 
these structures are treated of by every subsequent author as 
ornamental granules, wart-shaped projections, and tubercles which 
stretch across the interseptal spaces, and unite with corresponding 
structures on the opposite septa, and also as the hypertrophy 
of the ordinary ornamental granulation of the sides of the septa, 
fusion taking place at junction* 

In the these structures are only of secondary import^ 

ance to the septa; and indeed they are more solid and stronger 
than the higher orders of them. Moreover they modify the con- 
dition of the loAver parts of each interseptal loculus. 

Seen from above, the synapticula are in series in eacdr inter- 
septal loculus, and look like cross bars. Scon from the side, 
after fracturing a coral across, the synapticula are stout, nearly 
vertical or curved continuous ridges with a considerable vertical 
development. Each ridge is of course a fractured synapticulum, 
and is followed by a corresponding groove, one side of which is 
the septum bearing the synapticulum, and the base of which may 
be closed below, or it may open outwards by the perforations at 
the base. As tnere is a series of the synapticula in each inter¬ 
septal loculus, there is a row of these ridges extending more or 
less from the axial space to the circumference along the septum or 
septa (PL V. fig. 1), and each ridge is separated from its neighbours 
by a groove. In the normal condition of the parts, each ixiter- 
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septal loculus is filled up in its lower part, and up to a level with 
the top of the smaller septa, by vertical or slightly curved solid 
beam-like bodies with intervening canals, some of which open 
through the base. 

This canal-system is most complete in Fmigia and Serpolitlia. 

The synapticula are grooved longitudinally, both axially and cir¬ 
cumferentially, so as to enlarge the lumen of the canal; and this 
gives the nipped-in appearance when they are seen from above. 
They are very equal in size in the same corallum, exceptions to the 
contrary relating to immature structures; but large solid septa are 
united to most delicate cribriform ones by as large synapticula as 
are seen between well-developed septa. Again, thin fragile septa 
unite with each other by dense synapticula as large as those found 
between solid septa. 

The synapticula may be seen on the side of a large septum in 
series, yet without a thin septum adhering to their fiat free extre¬ 
mity ; and hence the synapticulum may develop prior to one of 
the septa to which it will eventually become attached. 

The extreme vertical height of the synapticula in Fungia in 
the specimens examined was 12-14 millim.; and they were as 
stout as the walls of many corals, ‘5 millim. The spaces between 
them, or canals, are narrower. 

In Halomitra the synapticula are long, vertical, and curved in 
some parts, and are a succession of linear nodules in others; and 
it is to be noticed that whilst in Fimgia the perforate condition 
of the septa makes no dilFerence in the continuity of the synap¬ 
ticula, the fenestrate condition in JSalomitra clearly relates to 
their discontinuous nature. 

The sides of the septa of Pungidae examined are ornamented 
with granules in rows and concentric series or in Vandykes, 
This ornamentation difiers in its direction from the synapticula, 
and may be seen between them in some instances. 

Pinally, the fibrous structure of the corals, made up of very 
minute elongate prisms and fusiform bodies, is discontinuous here 
and there between septa and synapticula; and these last are 
often formed independently of the septa. Frequently the synapti- 
cnlum is a direct offshoot of two septa; and the halves unite along 
a line indicated by the presence of more connective tissue than 
usual and by a difference in the direction of the ultimate fibres. 
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DESCBIPTION OF THE PLATES. 

Plate F. 

Fimgia echinata. Fracture across the coral, showing palisade-like septa, 
cribriform septa, perforations in the base-wall, and long curved sjnap- 
ticula. X 2. 

Ditto. The same, with imperfect synapticula. X 2. 

Fmigia scutaria, var. Fracture across the coral, showing strong nearly 
vertical and curved synapticula and solid and cribriform septa. 

Section tangential to the circumference of the same specimen, showing 
the synapticula cut across in various parts of their course. 

View of surface of coral, showing the tops of the synapticula in the 
interseptal loculi. 

The direction of the ultimate fibrous structure in a cribriform septum. 
X300. 

The direction of the fibres in a septum and synapticula on either side; 
the dark wavy lines are connective tissue, X 300. 

Part of the end of a septum with fibres resolved into crowds of spi¬ 
cules; tubes of AoJilya 2 >enetrans^ nobis, are parasitic. X 400. 

Plate VI. 

Balomitra cni&taoea. The corallum. 

Fracture removing one septum from its neighbour, showing perforate 
base-wall, upright stout synapticula joining together by cross pieces; 
above are the ornamental gramiles of the free septal edge. X 3. 

Another view, showing a stout massive synapticulum. X 3. 

Part of a calice, showing synapticula from above, x 2. 

The perforated base, from below, x 2. 

HeryoUtha Umosa, A fracture, showing synapticula and basal perfora 
tions, 

Synapticula, seen from above, between granular septa. 

I Microscopic views of the spicules of Ftmgia scutaria, var. X 600. 

I Diameter of spicule 


On thie Pairing of Tegemrm GuyonU^ Guer., witi a Description 
of certain Organs in the Abdominal Sexual Begion of the 
Male. Bj P. Mavle Campbell, P.L.S. 

[Bead Fcbruaiy 1,1883.] 

(Plates VIL & VIII.) 

Paibikg op Tegekakia Gttyokii ( GuSr .). 

The relation between the palpi and abdominal sexual organ of 
male Spiders was discovered by Menge C^XTeber die Bebensweise 
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der Ai'acliniden,’’ Neueste Schriften der naturf. G-esellscli. Danzig, 
voL iv. 1843); and he describes the deposition of semen and its 
collection in the cases of Agelena labyrintldca^ Clercb, and Liny- 
phia trimigiilaris (? L* scalarifera^ Menge, or L, em^Jiana^ 2 l{!k..^). 
A, Ausserer (“ Beobachtungen uber die Lebensweise, l''ortplanz- 
nng nnd Entwicklung der Spinnen,’’ Zeitschr. Eerdinandeums, 
1867) gires corresponding details as to LinypUa fnangulans^ 
Olerck, and Lictyna henigna, Walck, McCook (“Pairing of 
Spiders, Linyphiamarginata^^' Proc. Acad.^7at. Sci, Philadelphia, 
1879) appears to have seen the same process in L. marginata] 
and Blackwell briefly notes the alternate application of the palpal 
organs of Agalena Idbyrinfliica to a “milk-white fluid” which 
was speedily imbibed. Bertkau (“Deber den Generationsap- 
parat der Araneiden,” Arch. Nat. Gesch. 1875, p. 254) has related 
his observations on Fhiloica domestica and Linyphia montana. I 
am not aware of any other account of this primary sexual act, 
which, in consequence of its short duration, can only be witnessed 
through good fortune or the most constant attention. 

The varied forms of the palpi of male spiders, and their length 
relatively to their distance from the opening of the abdominal 
sexual organ, suggest the great probability of more or less dif¬ 
ference in the process according to the species. The character 
of the palpi must also govern the mode of actual union, which 
in the case of Tegenaria Q-ityonii has also not hitherto been 
described. 

The Lepoeition of Semen* — A. male T Gruyonii which had 
been imprisoned a month cast its skin on the 28th of July and 
gained maturity. I did not observe it make any movement until 
the 5th of August; and three blowflies which had been given it 
remained untouched. On that day I placed the bottle wliich 
contained it uncovered inside another in which was a female. 
She had been mature a fortnight. The male soon became con¬ 
scious of her presence, and approached her. ‘Wishing to see if 
his attention could be diverted by food after his long abstinence, 
and feaiing he might attack the female, I dropped close to him a 
daddy-long-legs, which he quickly seized. The following morn¬ 
ing be was standing with the first pair of legs over the female 
and bis maxillae resting on her abdomen, while she was crouching 
motionless with her head in an opposite direction. Both were 


^ See Thoi'eirs ‘ Eeinarks on Synonym# of European Spiders,’ p, 4S. 
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in the same position the next moTning (7th August, 7 a.m.)* 
A 10 A.Ai. he became restless, and wandered, with spinnerets ex¬ 
tended, about the bottle, returning every now and then to place 
his palpi on the female. After each such occasion he jerked his 
abdomen upwards and downwards, a movement ^ which I have 
often noticed in males, both mature and immature, and which 
gives the idea of an exjmession of impatience. I was called 
away for a few minutes, and on returning found the male about 
two inches behind the female, standing as it were on tip-toe. 
The palpi were now placed alternately and nervously to the 
maxillce. On their removal the whole body was raised still 
higher, and the abdomen brought nearly to a right angle with 
the cephalothorax, w ith considerable muscular effort in the basal 
portion and with violent tremulations. The movements, which 
were repeated four times, had the effect of throwing the spider 
slightly forward, while the palpi were shaken in that peculiar 
manner Avhich denotes great muscular tension in some other part 
than that in visible motion. The I3alj)i were now (generally 
alternately) jjlaced under the sternum, and moved backwards and 
forwards, upwards and downwards with a scooping mobion. In 
five minutes these movements of the abdomen and palpi were 
repeated ten times in regular succession, only vai'ied by an occa¬ 
sional transfer of the digital organs to the month. It was only 
during the last moments of the proce»ss that reflected light en¬ 
abled me to see a triangular silken sheet attached to the spider 
behind the abdominal sexual organ by its apex, and by its external 
angles to the mesh across the bottle. The sheet extended from 
under the abdomen to the anteidor part of the sternum and lay 
above the palpi. The male now left the sheet and approached 
the female; but she appeared mindless of his addresses. I now 
seized him j and in his attempts to evade capture he injured the 
silken sheet. An examination showed that the sides consisted of 
many shreds (fig. 19, A), while the intervening space was covered 
with an irregular mesh (fig, 20, natural size), which was doubtless 
originally more systematically arranged. Here and there was a 
mass of semen containing a fine granulated substance (fig, 19, B) 
of great refractive power. The whole was in a very liquid state, 
and spermatozoa were arranged singly above the threads, 

* This suggests one of the causes of the development of the abdominal and 
thoraeio stridulating organs in certain species. See doiirn. Linn. Soo,, Zool, 
** Onsapposed Stridnlating Organs of Steatvda gmttatQ, Wider..*^ p. 152, voL xv! 
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Immediately after the spider was secured, one of its palpi was 
removed. The vesiculum seminis was charged with spermatozoa 
even to the embolos (figs. 1, 2, 3, and 4, E), where they were 
plainly seen at intervals (fig. 4, ^pe). I could not, however, 
discover any on the external parts of the palpus. 

I have been unable to gather from the accounts of other spe¬ 
cies any idea of the motion of the palpi in collecting the semen, 
except that in some cases they were alternately applied. The 
large spoon-shaped cavity of the palpi (figs. 1 and 2, A) of Tege-^ 
nana Guyonii renders this point of interest. These organs were 
placed under the silken sheet; and their movements were like those 
of a hand under a network striving to secure any substance which 
was there by causing it to fall through the meshes. It seemed 
as if the semen were being shaken into the cavity A previous to 
its collection by the embolos, the concave spatulated opening of 
which (figs. 3 and 4) is well adapted for the entrance^. 

The Pairing .—This species, according to Blackwell ( = 21 do- 
7nestica^ Blaekw., British Spiders, p. 164) and Simon (=:Tparie- 
tina, Ere., ‘ Les Arachnides de Erance/ vol. ii. p. 61), pair in May. 
It is of course possible that broods may overlap each other, or 
that locality may alter the season 5 but if I may judge from the 
number of individuals w'-hieh arrive at maturity in this neigh¬ 
bourhood during July and August, the comparative frequency of 
wandering males in that period and their scarcity in May, I 
must call the end of summer the height of the breeding-season. 
The eggs are laid the following spring. 

I observed thirteen couples pairing in confinement from the 
middle of July to the end of August; and the following account 
may be taken as typical of the species, with this exception, that 
the union does not necessarily occur so quickly after the female 
hais gained maturity. 

On the 18th of August I placed together a male and a female. 
On the 17th the latter east her last skin. TTp to that time, 
6 A.M., they had taken no notice of one another. At 9.45 p.h. 
the two were so close together that the femora of the first pair 
of legs of each were almost in contact. After a few convulsive 
twitches of the legs, the male pressed forwards, moving his palpi 

^ Menge (‘ Tx*eussisclie Spinnen/ p. 25) lias seen, in the cases of Linyphia, 
Agalem, Lycosot the semen collected from the sheet by structures analogous to 
the cavity A, and called by him the spermophorum. 
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up and down, when, as they touclied the palpi of the female, tlie 
pair played with these organs like two friendly bees with their 
antenna?. After a few^ minutes the female raised herself, leaning 
a little on her left side, and the male crept forward until his head 
was under the sternum of bis mate, while his first pair of legs 
were resting upon hers. He now advanced his right palpus, 
leaning a little to the left and using the left palpus as part 
of bis support. The right palpus 'was slightly twisted so as 
to bring the surface drawn in fig. 1 opposite the sexual organ 
of the female, while the joints below the humeral were directed 
obliquely outwards and downwards. The digital joint seemed 
to lie in such a position that, if moved upwards and forwards, 
the groove Q- (figs. 1 and 2) would come in contact with the 
right bursa copulatrix, E^, fig. 21. I have but little doubt 
that the embolos was by this time transferred from its usual 
resting-place along the rim of the cavity A to the groove G- 
(figs. 1 and 2). The male now rapidly raised his palpus up and 
down for four or more seconds, and -v^dth such energy as to 
compel the female to assume a vertical position. He then re¬ 
tired, and again approached her, repeating the movements to a 
greater or less number, occasionally pausing before he withdrew 
his palpus with a slight twist iuwards. At times he would leave 
the female for five minutes, and strut with straightened legs 
round the vase wagging his abdomen. How and then he would 
remain perfectly still with the palpus withdrawn, or play with 
the palpi of the female while she seemed in a comatose state. He 
would then renew the union with undiminished vigour, appear¬ 
ing on each occasion less desirous of changing his position. I 
left them at 12.30 am . and returned at 7 a.m. The male was 
still using his right palpus. I saw no application of the left 
palpus, but have no doubt that it was employed during the night 
as in other cases. I have not observed the pairing ever inter¬ 
rupted by a fresh collection of semen, although there is no 
reason to think that tliis may not occur. The duration of the 
pairing is long ; hnt I am inclined to think it is more dependent 
on the difficulty in inserting the embolos than on sexual endu- 
tance. The impregnation appeared to take place when the 
toale retained his palpus in front of the burssB eopulatrices for 
about thirty seconds, which was frequently the case. Ausserer, 
in describing the pairing of diadem a (‘Zeitschrift des 

EerdinandeuiUB; Dritte Eolge, pi xiii 1867, p. 190), seems to 
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confirm tiiis; for he remarks that the male was only a second 
by the female, but adds :—Ich glanbe kaum dass da der Same 
in die Samentasclien des Weibchens gelangen konnte, wesshalb 
ich diesen Yorgang als bloses Vorspiel zur eigentlichen Begat- 
tung betraehte.” In order to be sure that I had witnessed the 
absolute coupling, I examined two females which had cast their 
skin thrice in confinement, and had afterwards consorted with 
the male as above related. The spermatheca were charged with 
spermatozoa, but were not so full as if a few weeks had elapsed 
after their impregnation. 

General Eemarlcs .—The sedentary habits of these spiders 
{Tegenaria Giii/onii) render them well suited for confinement j 
but their general avoidance of light is not favourable to observa¬ 
tion. The males are the least susceptible in this respect; and 
their wandering habits may be the cause. Females wdll resort 
to the darkest corners of a shaded square glass ease. I exposed 
to the light one of this sex in such a vessel 10 inches square and 
6 inches high. She lined each side of her prison with sheets of 
silk, as if she had attempted to darken it. 

With a view to better examination, I have several times moved 
to sunlight a pairing couple; but the female would resist the 
continued addresses of the male until again in shade, and on the 
gradual admission of light she would retire. 

The sudden disappearance of the males of many species lead to 
the conclusion that they die shortly after the fulfilment of their 
sexual destiny. Such is not the case with Tegenarla Guyonii \ 
for I have seen one male in union with three females during twenty 
days in August. He was healthy in December when killed for 
dissection. The males are, however, rarely procurable in winter; 
but this cannot be said of the other sex. It would therefore 
appear that either the females are more numerous during the 
breeding-season, or that the males are shorter lived. Darwin 

Descent of Man,’ p. 255, 2nd ed.) states that he was informed 
by Blackwell that males are more numerous than females with 
a few species, but that in several species out of six genera the 
reverse appears to be the case. He also refers (* Descent of Man ’) 
to Thorell (‘ On European Spiders,* p. 205) speaking as if 
female spiders were generally commoner than males;” but the 
context of the passage shows that Thorell was alluding to the dif¬ 
ficulty of obtaining mature males of ail species, and the conse¬ 
quent objection to basing specific distinction on their palpi* The 
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only data I liave are not sufficient to form a conclusion as to the 
T. Guyonii) but out of ten young ones caught in July and 
August, seven now show the swollen palpi o£ an immature male. 

On a few occasions during the pairing-season I have found 
a male on the top of a cob on which was a recently east exuvium, 
while the owner, an immature female, had retreated below. In 
one case the semen was protruding from the abdominal sexual 
organ of the male. Thinking that some light might be thrown 
on the probable case of parthenogenesis in tliis species (Journ. 
Linn. Soc., Zool. vol. xvi. p. 536), I removed the pair to separate 
vases, and after a few days put them together. The male at once 
(Aug. 19th, 10 A.M.) began to pay his addresses. Shortly after¬ 
wards he rapidly applied one of his palpi to the female in the 
manner already described, and apparently with her consent. At 
3 p.M. he charged her, tore away two legs below the trochanter 
and began to suck one, using the mandibles to hold the limb 
just as a human being would a stick of asparagus. The female 
died an hour afterwards. The sexual parts were much deranged, 
and the opening of the oviduct exposed; but she required 
another moult to be mature. Fig. 23 represents the state of the 
undeveloped bursas copulatrices’^ denuded of hairs. There were 
no more chitinous parts than those coloured red. The prolon¬ 
gations (fig. 21, C B*, C B) of the chitinous plate, which in the 
mature stage pass forwards to the spermatheca, w^ere only re¬ 
presented by a narrow fold of skin; while the spermatheca were 
but recognizable as small cones without any convolutions about a 
fourth of the mature length. I carefully examined for sperma¬ 
tozoa, hut could find none. I have now in confinement two 
females which, when in a similar immature stage, were placed 
with males; but the season has not arrived for knowing the result. 
In neither case did I observe anything but a very laggard court¬ 
ship on the part of the males. 

Wishing to see how the males would act, I placed three of 
them on different occasions in a glass vase in which were only a 
cob and a recently cast exuvium of a female in its natural posi¬ 
tion. It was interesting to see them searching for something as 
soon as they felt the threads. Having found the exuvium, they 
cautiously felt below the web with their legs, as if to see whether 

* The female sexual organ, immediately after maturity, is not so chitinous 
as 21, and somewhat resembles %. 23; but all the parts are developed, 
which was hot Ihe case with the above spider. , 
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the former occupant was at home. They would then walk away a 
few inches only to turn hack with obstinate repetition, to satisfy 
themselves after a closer search that they were not mistaken. 
These spiders, like many others, usually remove their recently 
cast skin from a web they continue to inhabit almost as soon as 
their strength enables them; so that the males were justified in 
thinking that the exuvium indicated the presence of another 
spider. 

The case just mentioned of a male killing an immature female 
cannot be explained by her supposed sexual incapability, I have 
seen two males similarly dismember their spouses an hour or so 
after impregnation*. Hunger could not have been the cause; 
for all were well fed. One of them partook of a daddy-long-legs 
and two blowflies during the thirty-six hours previous to his 
attack. In fact males f in confinement take their food much 
better than females; and this may be due to their being accus¬ 
tomed to feed during their sexual excursions in places which are 
strange to them. I have only twice seen a female Tegemrm 
Guyonii drive away the male, and in each case immediately after 
union, as has often been related of many species. On the other 
hand, I have kept an adult pair together from the 22nd of August 
to the 28th of October, and they lived in perfect amity. The male 
never ceased paying unrequited attentions except to feed. One 
male was so ferocious that I had immediately to remove on dif¬ 
ferent occasions two young adult females which I had placed with 
him. 

These cases are interesting, inasmuch as they are the converse 
of authenticated accounts of females of other species attacking 
the male immediately after his caresses. I have never considered 
this action otherwise than one to be expected from a creature 
without gregarious habits, and which must regard weaker forms 
of animal life as food, or as an inconvenience, if we except its young 
or its mate when in the act of pairing. Those instincts, which 
are habitually practised throughout the far greater portion of the 
life of the species, and on which its existence depends, would 

* In all these cases there Was no regular cobweb, but only a silken sheet 
spun at tbe bottom of the vase. 

t They appear to require an occasional drop of water in the vessel which 
confines them. I have not seen them touch it; and suppose a damp atmosphere 
is needed. For an account of a female drinking, see Journ. Linn. Soo., ZooU 
voL xvu p. 537. 
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scarcely be suspended for a longer period tbaii necessary for the 
sexual union. Spiders frequently eat one another; and such an 
occurrence after pairing is only curious if considered apart from 
their habits. When the sexual desire is satiated, their actions 
would be again directed by the dominant instinct of destruction, 
which would he stronger if a general excitement be supposed to 
follow the union. 

The excellent means which spiders such as T, Guyonii possess 
of measuring each other’s strength when on the same web by the 
tension and motion of the threads, are calculated to prevent an 
attack except by the stronger or through blind fury. Now the 
comparative size of the sexes of this species varies considerably 
It is not unnsual to find a large male, with its longer legs, much 
more formidable in appearance than a small female of recent ma¬ 
turity ; and such was the case in the three attacks on the female 
and in the lengthened courtship above mentioned. 

The same caution or, one might say, self-restraint shown by 
spiders in hesitating before springing on a hopelessly entangled 
defenceless insect larger than their usual prey, seems equally dis¬ 
played in conflicts between themselves. Blind fury is not there¬ 
fore always the actuating impulse. 

It wdll he observed that the attack, when made by 'a female, 
often follows the union immediately, while that of the three 
males took place some time afterwards. The explanation ap¬ 
pears to be this :—^The action of a female when satiated wmuld be 
precipitated by the threatened and unacceptable continued appli¬ 
cation of the hard spiny palpus, while the more lasting desire of the 
male would have to subside before he became directed by another 

* Simon (*Tes Arachnides do Trance,* vol. ii. pp. 60 & 01) gives the following 
measuTements 

d. Oeph., length 8*5 mm., breadth 7; legs, 1st 74*5, 2nd 63*6, 3rd 45, 
4th 58*2. 

5. Ceph., length 8 mm., breadth 6; legs, 1st 46, 2nd 40*2, 3rd 36, 4th 44. 
Abd., long. 11, larg, 8. 

d min. Ceph. long. 4*5; $ min., long. 6. 

The wandering sexual excursions of the males may have developed the greater 
length of legs, while the necessary additional weight of the abdomen of females 
must have affected the cause and sum of natural selection in this respect. The 
ordinary habits are the same with both sexes. 

The sexual excursions of the Argyrmetim aquatica may have been a larger 
factor in the development of the greater size of the male as compared with the 
female. The passage through water, which is the habitat, would require more 
strength than on land. 
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instinct. By that time, when in a free state, other attractions, if 
not his wandering disposition, would take him away from the 
web* Even if be again approached her, and she were the weaker, 
there would be ample opportunity for an escape by the lower 
tube of her cob, as collectors know to tbeir loss. So long as the 
females are not injured, the benefits to the species, both in size and 
strength, are obvious when males capable of effecting more than 
one impregnation are sufficiently powerful to preyent an attack. 

The Eey. 0. P. Cambridge (Proc. ZooL Soc. 1871, p. 621, see 
also ‘ Descent of Man,’ p. 273, 2nd ed.) ascribes the extreme 
smallness of the male in the genus Nephila to the chances of 
escape from the female being in favour of a diminutive race of 
males. This at first sight appears antagonistic to the opinions I 
have advanced; but natural selection will have effected different 
degrees of correlation between agility and size according to the 
habits and early form of the species. 

Our Secretary Mr. Eomanes (^Animal Intelligence,’ p. 205) 
has referred to these sexual conflicts, and suggests the courage 
and determination required of the male may be of benefit to the 
species by instilling these qualities into his descendants. I would 
add that the capture or escape after union of males capable of 
effecting more than one impregnation would develop agility and 
strength; for those which were maladroit or weak would he 
eliminated. The attack by the female would also be of specific 
advantage, for it is but another form of that vigour which is so 
profitably directed against the larger kinds of prey. 

CEETikiK Organs in the Maue Abdominal Sexual Region. 

The external abdominal sexual region is marked by a slight 
convexity, in front of which is placed transversely a row of trans¬ 
parent spines (fig. 7, S S). Two pa])illa-like processes are situated 
just above the opening of the ejaculatory duct* (fig. 7, P,P*)* 
Neither of these organs have hitherto been noticed, 

* Each Tas deferens opens into a sinus which passes backwards and down¬ 
wards, and unites with its fellow to form a common chamber in front of the groove 
traversing the ventral surface of the abdomen between the openings of the pul¬ 
monary sacs. The chamber opens out on the anterior portion of the groove in 
a transverse slit. Eig. 6 represents diagrammatically, in section, the position 
and course of the vas deferens, sinus, and opening. The incomplete function 
the chamber which unites the two sinuses, as compared with that of other homo¬ 
logous male sexual organs, seems to render the word penis inapplicable to it. 
I propose to employ the term ejaculatory duet to the chamber. 
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The Brines are tubular, point backwards, and project just 
bejond the conyexity. They generally are twenty-four in number, 
and are placed singly or in groups of two, three, or four, A basin 
of varied form surrounds each group or single spine (hg. 8 , A^\ 
B, C, B). A tube runs from each spine, and, after making many 
and sudden convolutions, ends in a gland of a pear-shaped form. 
Figs. 9,10,12,13, and 14 represent different sections from about 
the spines to the ejaculatory duct, E d, passing through several 
glands and them ducts. Fig. 11 shows a gland with its duct sepa¬ 
rated from its spine. The contents of the glands have a high 
refractive power. 

are erectile, and consist of pointed scales sur¬ 
rounding a fascicule of fibres which internally diverge, and (so 
far as I have been enabled to follow them) are lost in the connec¬ 
tive tissue lining the inferior side of the genital sinus. The 
points of the scales rest on one another, thus giving to the pro¬ 
cesses a conical form. The position of one papiUa with the scales 
open, P, is seen in fig. 16 j and fig. 17 (osmic-acid preparation) 
shows the internal direction of the fibres. Fig. 15 represents a 
papilla after having been submitted to pressure in glycerine. In 
fig. 18 the scales and external portions of the fibres have been 
removed, and the papilla is drawn in 5to, as observed when the 
spider is on its back, the point of view being from behind along 
the abdomen. 

The question arises as to the function of these glands and 
papilise. Their position denotes some share in the primary sexual 
process. They are not found in the females. I have only 
met mill the papillae (possibly not fully developed) in immature 
males, during the stage preceding the last eedysis, when tlmme 
are no tubular spines. As to the papillm, I would suggest that 
their fibres when protruded are used for arranging or sup¬ 
porting the triangular sheet, or for assisting the collection oi* 
semen by the palpi. They are conspicuous on the allied spe¬ 
cies Xegmerm atrica> and T. civilis. It is more easy to limit the 
conjectures as to the purpose of the glands to two alternatives:— 

( 1 ) To pour their secretion on the semen when deposited; or 

( 2 ) to spin threads which would guide the semen to the silken 
sheet of which they might form a part. The position of these 
glands is interesting, for it approximates that of the spinning- 

* Tim bifid form of A seems to show it to be a union of two spines, Only one 
point was perforated. JMs is exceptional 
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organs of the Chernetes (Pseudo-Scorpiones). They are also found, 
with some modification of arrangement, on T, atrica, T, civilis^ 
JE^eira diadema^ Amaurdbius fenestralis, and A. similiB, 

I desire particularly to call to these glands the attention of 
those interested in the anatomy and study o£ spiders generally. 
It yet remains to be observed whether they occur in both sexes 
in other genera, and whether they only are developed in the adult 
males of other species. 

DESOEIPTION OE THE PLATES. 

Plate VII. 

Pig, 1. Digital joint of right palpus of Tegem/tia Gtiyonii, d (hairs remoyed). 
S, sheath; Sp, spermophorum; A, spoon-shaped caTity; groove; 
E, embolos ; B s, ribbed surface; T, tentaculum, winch is probably used 
for holding the female. X 15. 

2. Spermophorum, embolos, and tentaculum. (Letters as above.) X 40. 

3. Opening of embolos. X 255. 

4. Opening of embolos: spermatozoa, x 150. 

6. Junction of testis with vas deferens. 

6: Diagrammatic longitudinal section of male abdominal sexual organ. 
E d, ejaculatory duct; P, papilla-like process; S S, tubular spines. 

7. View from below of male abdominal sexual organ (somewhat diagram¬ 

matic). X SO. 

8. A, bifid spine and basin ; B, two spines with common basin in section: 

0, common basin of four spines (cut shorl); D, single spine (cut 
short) and basin. X 220. 

0. Vertical transverse section of male abdominal sexual organ tbrougK 
spines and ejaculatory duct. S S, tubular spines; 0, the convoluted 
ducts; 0; Gl*, 0, glands; E d, ejaculatory duct; 8^e, spermatozoa. X 80. 

10. Section as above, showing base of spines, convoluted ducts, and 0, 0^ 

two glands. X 250. 

11. 0land and duct leading to one of four spines with common base. The 

gland was torn on removal of connective tissue. X 250. 

12. Vertical longitudinal section of male abdominal sexual organ. A, A, 

connective tissue traversing glandular region; B, B, connective tissue , 
surrounding the glandular region; 0,0*, 0*, ^auds; P, papilia-like 
process; E d, ejaculatory duct; A M, one of the diverging groups of 
muscles which run from the external skin to the inferior side of the 
ejaculatory duct; D, part of a muscle in connexion with the ejacula¬ 
tory duct. X 75. , 


Plate VIII. 

13. Vertical transverse section. V S, ventral smlaee; A M, group of diverging 
muscles which run from external skin to the inferior side of the 
LIKK. -iSOOLOOT, TOL. XVII. 13 
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ejaculatory duct E d ; F, F*, the attaclimenta of two muscles with 
the external skin a little in front of the ejaculatory duct. The 
muscles run baokwai’ds to the inner corner of each opening of pul¬ 
monary sac. X 75. 

Fig. 14. Vertical longitudinal section of muscles AM. VS, ventral surface; G, 
glands. X 75. 

15. Papilla after pressure in glycerine. The fibres project, x 570. 

15. Bight papilla, as viewed from below. The scales are open, P. x 570. 

17. Vertical longitudinal section of papilla and fibres. X 570. 

18. Eight papilla, with scales and external portion of fibres removed. The 

Spider has been turned on its back, and the view is taken from behind 
along the abdomen, x 570. 

19. Spermatozoa on the silken sheet: A, the border of the sheet. X 570. 

20. Sheet on which spermatozoa were deposited, natural size, (Deranged.) 

, 21. Bursce copulatrices of female T, Guyomi (hairs removed). B, chitmous 

band; 0 B, OB^, prolongations of band leading to spermatheca; 0, 
thin skin; E andE*”, entrances to spermatheca. X 15. 

22. Bursas copulatrices of female T. Quyonii (hairs removed). The muscles 

&c. have been removed to show position of spermatheca?. Letters as 
above, the arrows point to the entrances of the spernratheose. X 40. 

23. Sexual organ of immature female 71 referred to on p.l68. xl5. 

24. Vertical longitudinal section of muscle F,F* (fig. 13), showing the fibres 

/which cause the depression on each side of the convexity of abdo¬ 
minal sexual region, d'. VS, ventral suHaco. 
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Oa the Constancy of Insects in their Visits to Flowers. 

By AnPREBW. Bbkhtett, M.A., B.Sc., F.L.8. 

[Read MaTch 1,1883.] 

A VERY large amount of attention has been paid during recent 
years to the habits of insects in visiting flowers with reference to 
the fertilization of the latter. One point, evidently of import¬ 
ance, seems to require farther elucidation, viz. the extent to 
which, on the same visit, insects confine their visits to the same 
plant-species. I know of no modern recorded observations which 
either confirm or refute the statement made by Aristotle;— 
“ During each fliglit the Bee does not settle upon flowers of dif¬ 
ferent kinds, but flies, as it were, from violet to violet, and touches 
no other species till it I’eturns to the hive 

In my own observations, which require to be supplemented 
by other independent ones, I chose in all cases as points of 
observation spots where a considerable number of diiBPerent 
flowers grew in profusion and intermixed, so that the insects 
had abundant opportimity of changing their diet if so disposed. 
In recording the number of flowers of the same kind visited by 
an insect in the same flight, I always mean flowers at such a 
distance from one another that the insect has had to use its wings 
in getting to each. Wherever the flovrers grew in so close an 
inflorescence that it could crawl from one flower to another with¬ 
out using its wings, as in the Compositse, Dipsacacem, and Tim- 
belliferm, the clovers, and many Labiatce, such an inflorescence 
is here treated as a single flower. I have thought it best to record 
briefly every observation made on the subject, in order that 
there may be no suspicion of their having been chosen for a 
special object. 

Obs, 1. Near Boss, Hebbeoedshire, Aug. 3rd,, 1880, Flowers 
growing close together;— Bubus fruiicoms^ Seneoio Jaedbrna^ 
JSypericmi perforatum^ S. montmum^ Brythrma Gentmmum^ 
Tnfolium prooumbens^ Cahmmtha Olmopodhm^ Malm m&sctmta, 
Arctum Lappa, Teumvm Bcorodonia, Tofilm Anthriscus. The 
Meadow-brown Butterfly (Hipparchxa Jtoira) visited the bramble 
alone 7 times in succession. 

* ^ristoHa, ‘History of Animals/ Book ix, cap. 27, sect. 7 (Bohn’s transla¬ 
tion). , ' 

“n™. VaL,XVIX. , 14 . 
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2, Near Eoss, Hereeorbshieb, Aug, 3rd, 1880. Hipparctia 
Janira: Seneeio Jdcohwa, 2 visits; Hypericumjperforatum^ 1, 

3 , -; Seneeio Jacohma^ 4 times; Leontodon au- 

tummliSi 1. 

4 , -. Bombus sp.: Malm mo^cliata only, 15 visits. 

5 ^ -. -; Malva moseliata only, 11 visits. In both tbe 

last cases a number of different flowers were passed over in the 
internals of alighting on the flowers of the mallow. 

6. -. -: Arctium Lappa^ 7 ; Hihus fruticosuSy 6 ; di- 

stiactlj refusing Seneeio Jacohcea when intermixed with them. 

7. Near Texby, Aug. 11th, 1880. Seneeio Jacoloeciy Lotus cor- 
niculatuSy Centaurea Seahiosuy il nigruy Daucus GarotUy Ononis 
areensisy Galium veruniy Achillma Millefolimiy JEchium vulgarcy 
Convolvulm areensisy Salvia Verhenaca, The small Tortoise- 
sheii Butterfly (Vanessa TJrtioge) lighted many times on Seneeio 
Jaeohea, passing over many other flowers, and covering in its 
flight a considerable area. 

8. -. Bombus sp,: (Jentaurea Saahlosa only, 8 visits. 

9 . -, -. Centaurea nigra QXiijy *7 • 

40. -. -: Ononis arvensiSy 14 times; Convolvulus ar- 

vensisy 2 ; Ononis arveusis again, 1; Lotus ooruietdatus, 2. 

11. -Aug. 12th, 1880. Oentaurea Scablosuy O, mgrciy 

Seneeio Jaeoht&a, Trifolium pmiensOy Armeria vulgarisy Seahiosa 
suecisuy Daucus Curota, Achillcea MilhfoUumy Dimpimlla Sawi- 
fraguy Convolvulus arvenstSy Stuchys JBetonica, The Painted Lady 
Butterfly (Cynthia Gardui) visited Centaurea nigra 5 times ; 
O. ScaliosUi 1. 

42. -. Cynthia Cardui: Centaurea SaabiosUy 1; C, nigrUy 2. 

13. -. -: C. uigrciy 2 ; (7. Scaliosa, 1 ; C. 9iigray 0 ; C. 

SmUosUy 1. Tins Butterfly, of which considerable numbers were 
seen, appeared to confine its attention entirely to the two species 
of knapweed, though frequently making long flights bt4weeii 
each settlement, and apparently passiug indiflerently from one 
of these species to the obhor. 

44.-. Bee (Apis mellinca): Seahiosa sueois&y 1 visit; 

Centaurea Seahiosay 9 ; passing over many other species, 

15. M,43soebeeb, Pembrorbskire, Aug, 23rtl, 1880. Seahiosa 
arvemisy Centaurea nigruy C. Seahiosa, Agrimonia Hupatoria, Dru- 

. * To save space aad repetition oi’ names short lines ha\e been introduced, 
the one relerring tu the place, the other to the insect—viz. the same as that 
preceding ishere mentiuned in fall. 
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nella vulgaris^ Grepis virenSy Achillea MillefoUwn^ Stach^s JBeto-- 
niea, Damm Oarota^ Ghrymnthemuni Leacantkemim^ Trifolumpra^ 
tense. The Large White Butterfly (Pieris Brassicgej visited Gen- 
taurea nigra 3 times ; Htachgs Betonica^ 1. 

16. Mais^orbeer, Pembroeeshire, Aug. 23rd, 1880. The 
common Blue Butterfly (Poljommatus Alexis): Stachys Beto- 
niccii 1 j Trifolium prateme^ 1; Lottts cornimlatm, 1; AathyUis 
Vuliiergna, 1; Ceniaurea nigra A ; Lotus cornicidat 2 is, 1. 

17. -. The small White Butterfly (Pieris Eapm): Sea- 

hiosaarvensis, 1; Centaurea nigra, 1; Briinella vidgaris,!; Cen^ 
taurea nigra, 1; Brmiella vulgaris, 1; Centaurea nigra, 

18. -, -: Scahiosa arvensis, 2 ; Centaurea nigra, 6. 

19. -. Bee (Apis inelliflca): Gentaurea nigra, 4 visits; 

passing over many other flowers. 

20. -, Aug, 24th, 1880, Gentaurea nigra, Baiicus Carota, 

Convolvulus arvensis, Buphrasia officinalis, Senecio Jacohvea, Leon- 
todoii autimnalis, Lotus comiculatm, Spirantkes autumnalis, Agri-^ 
monia Eupatoria, Buhm fruticosus, Eupatorium camiahmum, 
Boteniilla reptans. Bomb us sp, visited Gentaurea nigra 13 times 
in succession, travelling considerable distances. 

21. -. Poiyommatus Alexis settled twice on Lotus cor^ 

niculatus at a considerable distance apart, arresting its flight over, 
but never settling on, other yellow flowers. 

22. -, Aug. 24tb, 1880. Trifolkm pratense. Convolvulus 

arvensis, Bartsia Odontites, Gerasfiumglomeratum, Centaurea nigra, 
Buhusfruticosus, BnmeUa vulgaris, Lotus cor niculatus. Syrphus 
cijpeata; Convolvulus arvensis, 2; Cerastium glomeratum, 8; 
Convolvulus arvensis, 5 ; Cerastium glomeratum, 1; Convolvulus 
arvemis, 1. When diiven away, always returning to the bindweed. 

23. -. Pieris Bapse: Bartsia Odontites, 7; Centaurea 

nigra, 1 j Bartsia Odentites, 1. 

24. -* Poiyommatus Alexis: Lotus cornimlatus, 2 ; pre¬ 

cisely repeating no. 21, 

25. Kew, May 14th, 1881. Eepeta Ghclwma, Manumulus hul- 
hosus, Taraxacum officinale, Lamium album, Byrus Malm. Bom- 
bus sp. w^as seen to visit the ground-ivy 93 times in succession, 
without touching any other flower. 

26. -. Boiiibus sp.: Tisited the gi*ound-ivy 25 times in 

succession, without touching any other flower. 

27. -. -: Taraxeimm officinale, Byrus Mahts, Carda-^ 

mine pratavsis, Beilis perennis, Blantugo lanaeolata, Antkriscus 

14# 
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s^Ivestris, ^itmeoo ucetosa^ Baxifragcigrmmlata. Ooufined its atten¬ 
tion entirely to tlie dandelion; but the number of visits was not 
counted. 

28. KEWjMay 14tb, 1881. Apis mellifica ; The apple 5, with¬ 
out visiting anj other flower. 

29. -. Bombus s|).: Fgrm Mahos 

30. The Kkoll,” Ambleside, Aug. 5th, 1881. Melampgrum 
prateme^ Hgpericum piilGhnim^ Btachgs Betonlca, Potenfdlla Tor- 

Spi'rcBa TJlmaria^ Bubim fmticosus* Boinbus sp.: Me¬ 
lampgrum pratense only, 9 visits. 

31. -. Bombussp.: only, 6 visits. This 

Bee was captured and the pollen on its hind legs examined under 
the microscope. It was to all appearance of one kind only, 
corresponding to that of Stachgs BetoniccL 

82. -. -: SUichjs Betonica^ 6. 

33 . -. -. Stachgs Betonica, 10. 

34 . -. -. Stachgs Betonica^ Q. 

35 . -, -: Stachgs Betoniea, 10. 

86. -. Syrphus clypeata: Potentilh Tormeutilla^ 8. 

87, Low Wood, 'Wimebxiere, Aug. 11th, 1881. Centaurea 
nigra^ 8erratula tmctoria, Spiraea Ulmaria^ Geranium sglmilcum^ 
Poterimn ojidnale^ AcMUma Ptarmicuy Campanula rotimdifoUa^ 
Linaria vulgaris, Uttphrasia officimlis, Stachgs Betonica, S. pa- 
lustris, Bgthrum Salioaria, Bombus sp.; Stachgs palustris, 2; 
Centaurea nigra, 2. 

33 . -. Boinbus sp,: Centaurea nigra, 1; Serratuh tin^ 

ctoria, 3 ; Centaurea nigra, 12. 

39. -. : Stachgs Betonica, 3 ; Centaurea nigra, 1. 

40. -. : Serratula tinctoria, 2. 

41, -, — : Centaurea nigra, 12; Serratula tinctoria, 3; 

Centaurea nigra, 8. This Bee confined its attention to these two 
species, although passing over a large number of other flowers. 

42. -, Aug. 12th, 1881. Pieris Eapas, 6 : Geranium sgh 

mticmi, 2; Centaurea nigra, 2, at a great distance from one 

another; AcMllma Ptarmtca, 1. 

43 , -, -. Stachgs Betonica, 11, passing over all other 

flowers. 

44 , ——,, -j Stachgs Betonica, 20, obviously I'ejectiag 

both the Centaurea and Serratula. These two last Bees were 
both captured and the poUea attached to their legs examined, 
when it was again found to be all of one kind, corresponding 
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to that of the betony, elliptical, smooth, with longitadinal 
furrows. 

45. Low Wood, WirasBiiEEE, Aug. 12 th, 1881. Apis melli- 
fica: Ser/'afuh tinetoria only, 24, constantly rejecting Gentai(,rea 
nigra. This Bee was also captured and the pollen adhering to 
its legs examined. It proved to consist entirely, or nearly so, o£ 
the pollen of the BermUila, which is very characteristic, white, 
shortly oval, with blunt spines ; while that of the Qentaurea nigra 
has a smooth extine. 

46. -. Eristalis teuax: Centaiirea nigm^ 1 ; Spircda Ul- 

maria^ 2 ; Centaiirea nigra^ 2. 

47. -. -: Qentaurea nigra, 1 ; Serratnla tinotoria, 2; 

St achy s Betonica, 1; Serratula tinctoria, 1. 

48. -. Pieris Eapse, S : Achillea F tar mica, 1; Serratula 

tinctoria, 1; Spir<sa TTlmaria, 1 . 

49 . -. -- Serratula tinetoria, 1; Qentaurea nigra, 4; 

constantly settling meanwhile on leaves. 

50. -. -: Stachye jpalustris oi[Ag,2^, 

51. The Eeeex, Wioteeheee, Aug. 15th, 1881. Spiraea 
Ulmaria, Qentaurea nigra, Lgihrum Salicaria, Frunella milgaris, 
ThalictrumJiavimi, Valeriana qfflcmalis, LychiuJlos-cuculi^Btachye 
pahisfris, Scaliosa suecisa. Bombus sp.: Scabiosa suecisa, 1 ; 
Lytlirum Salicaria, 5; Prtinella vulgaris, 1 ; Lythruiu Salh 
caria, 1 . 

52. -. Bombus sp.: Qentaurea nigra, 1 ; Scabiosa suecisa, 5 ; 

Valeriana officinalis, 1 ; Qentaurea nigra, 2. 

53 . -, -; Siachys palustyns, 3, at great distances from 

one another. 

54 . -, -. Lythrum Salicaria, 4, at great distances 

from one another. 

55 . -. Sjrphus elypeata; Spircea IThnaria, 65 Valeriana 

officinalis, 1 ; when removed from the meadowsweet, always re¬ 
turning to it. 

56. “The Estoll,’’ Ambdeside. Eubus fruUcostts, Staehys 
Betonica, Achillcda Millefolium, Campanula rotuniifoUa, Teweriim 
Scorodonia, Kyperieim humifusum, Eumex Aceioselh, Qentaurea 
nigra. Apis meliifica abundantly visiting the bramble, and 
when disturbed always returning to it, obviously /leeiiniug 
AcMllcea Millefolium and Staehys Betonica, 

57 ^ -. Eristalis tenax was visiting Aeliillwa Millefolium 

only. This was captured, and the contents of its abdomen exa- 



180 A. vr. 01 ^ THP: COT^RTA’N’CY oy 

iBined under the microscope. It wns found to consist of an 
enormous quantity of polleii-^^rains, of which by far the larger 
part coiTesponded to that of the milfoil—small, bright yellow, 
nearly spherical^ and spined. This was mixed with a much 
smaller quantity of two other kinds; one was not recognized; 
the other, of which there were only a few grains, ^^as apparently 
that of Mpilohkm monianvm^ a plant not growing in the im¬ 
mediate vicinity. 

58 . “ The Knoll,” Ambleside. Syrphns clypeata passed in- 
diflerently from Acliillma Millefolium to Stach/s Betonica. The 
mass of pollen-grains in its abdomen, examined in the samew’ay, 
appeared to be of two kinds only, corresponding to the pollen of 
these two plants. 

59. -. Pieris Eapm, $ : Buhm fruticoBUS^ 1; Aekillcsa 

Millefolium^ 2. 

60. -. Bombus sp.: Btihus feutieosiis^ 2 ; StacJiys Beto-^ 

nica^ 1 ; ButuB fruiicoBus^ 2; Teucrium Bcoeodonia^ 7. 

61. -, Aug. 21st, 1881. Botenfilla TormentUla^ Melampy- 

nmi prafeiiBe, Mlemeimn sylvaticum, BolHago mrgatirea, Calluna 
vuJgark^ Galeopsis TetpaJiit, Btihus fmtieosK^s, Geranium BoheHi- 
amim, Btachjs Betonica, A small Wood-Bee visited Botenfilla 
Tormentilla only; the pollen on its legs was examined, and ap¬ 
peared to belong to that dower exclusively. 

02 . -. Bombus sp.: Bvhuft fnvtimBUs^ Galeopsk Tetrahit 

(white), Coryflalis cimkuluia, growing completely intermixed. 
Several Humble-Bees belonging to didereiit species confined their 
visits entirely to the bramble. 

63. CoNTSHEAB PiiTOKT, NEAR TJlverston, Aug. 22nd, 1881. 
Meraehum Sphontlylivm, in great profusion, botli white and pink, 
intermixed with smaller quantities of Centauren mgra, Trifolium 
prafense, and Senecio Jaeobaea, Barge numbers of Eristalis tenax 
were hovering and settling on the Heracleum SpJwnrh/lmm, irre- 
spective of colour, and on nothing else. The abdomen ot two spe¬ 
cimens captured was loaded with the pollen of this flower only. 

64. -. Bombus sp. visiting Centmirea nigra only, refusing 

Trifolimn pratemsu 

65. -. -. Visiting both Gentaurea nigra and Trifolimi 

00 ,-, -, watched visiting foxgloves, Bigitalu 

of which there were about an equal number, white and 
pink. It entered 16 flowers in succession, without visiting any 
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otlier species jneaii'wliile (altliougli to find them it had to fly 
considerable distances), and these were indifferently white and 
pink. 

The 66 observations above recorded refer to three orders only 
of insects,—the Ehopalocera among Lepidoptera, the Syrphidee 
among Diptera, and the Apid^e among TTymenoptera. As far as 
they go, they would appear to indicate very different degrees of 
constancy in regard to the species of flowers visited in the dif¬ 
ferent gi’onps. . 

The 18 observations on Butterflies refer to 6 species:— Pieris 
Brassiccd and P. JRapce^ PolyomnatiiB Alexis, Cynthia Cardui, 
Mipparchia Janira, and Vanessa Urticce, Of these, the two 
Whites and the Bine (Ohs. nos. 15, 16,17, 18,21, 23, 24, 42, 48, 
40, 59) appear to visit different species of flowers in succession 
without scruple, and in several cases qnite regardless of colour, 
the Alexis paying in one instance 5 successive visits to 5 different 
flowers of different colours. But in two other cases the same 
Butterfly showed a marked preference for Lofm cornienhfus, and 
was attracted also by other yellow flowers. Vanessa irrtiem was 
observed only once (Obs. no. 7), arid then confining its visits to 
Senecio Jacohcea. Three observations (Nos. 1, 2, 3) were made 
on Janirn : in one instance it was visiting the bramble only ; in 
the two others two difterent flowers, all yellow. In three obser¬ 
vations on Cynthia Gardni (Nos. 11,12,13) thisbnlliantButterfly 
was confining its attentions entirely to the two common species 
of Centanrea, which it was visiting indifferently. On the whole, 
Butterflies appear to manifest but a small degree of constancy in 
visiting flowers ; tbe great majority of those on which they were 
seen to settle were either yellow or pink; and when beginning 
with one of these colours, there seemed a marked tendency to 
adhere to it. From the very long flights of Butterflies, and their 
constantly settling on foreign objects, such as grass, tbe trunks 
of trees, tbe bare ground, <&c., it may be doubted whether they 
perform nearly so large a part in the fei tilization of flowers as 
other orders of insects. 

Of the Syrphidse or Hover-flies, two species only were the subject 
of observation, both very common, Mnstalis femx and Byrphiis cly- 
peata. These insects are large consumers of pollen, and therefore in 
several eases they were captured, and the contents of the abdomen 
examined, in order, where possible, to recognize the pollen-grains 
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on \vliich they fed. Four observations (Nos. 46, 47, 57, 63) 
were made on Eristalis teiiaoo. In two of them it showed but 
little constancy; in the third it confined itself to a single flower 
{Heracleum S^lwndyUim\ the flowers of which were both white 
and pink: and the abdomen was found to be loaded with the 
pollen of this flower only. In the fourth case it was also visiting 
a single flower {Ackilld^a MiUefolium\ and almost the whole oB 
tlie pollen in the abdomen appeared to be of this kind, intermixed 
with a few grains of two other species. cly^eata was 

also observed four times (Nos. 22, 36, 55, 58); in one case only 
was it constant in its visits to a single flower. The pollen-grains 
in the abdomen were in one instance examined, and found to 
consist of two kinds in about equal quantities, belonging to 
widely separated natural orders, the Compositse and Lahialse, 
Although the Sj^rphid^ are constantly hovering over and settling 
on fl.owers, their function of conveying pollen is probably small 
compared to that of tlie Hj^menoptera, their object in visiting the 
flowers being not to carry away the pollen, but to consume it. 

By far the majority of my observations (40) vere made on the 
visits of Apidse, and the greater number of these (33) on various 
species of BomluB or Humble-Bee; and here I regret that igno¬ 
rance of the specific distinctions in this difiScult genus detracts 
materially from the value of what I observed. In four instances 
(Nos. 10, 51,52,60) was a Humble-Bee observed to visit as many 
as three distinct species ot flower on the same visit, and to a 
large extent irrespective of colour. In six instances (Nos. 6, 
37, 88, 39, 41, 65) the number of species visited while the insect 
was kept in sight was two ; and in all these instances the colour 
of the two flowers was nearly the same. In twentydhree 
instances (Nos. 4, 5,8, 9, 20, 25, 26,29, 30, 31, 32, 33,34, 35,40, 
43, 44, 50, 53, 54, 62, 64, 66) the Bee confined itself, while kept 
within observation, to a single species; but these plants were, in 
the diflei'ent instances, of the most various kinds and colours, 
some shade of pink largely predominating, but we have also blue, 
yellow, and white. The largest number of consecutive visits ob¬ 
served was—to the apple 14, Malm mosclmta 15, Stmhys Beto- 
nicu 20, Btachys pahtsiru 23, Mepeta Qlechoma 25, and, again, 
hepeta GleeJioma (ohs. No. 25) as many as 93 consecutive visits. 
As the details of these observations will show, there can be no 
doubt about this constancy being purposed, the flowers in ques¬ 
tion in all cases growing intermixed with others, and the Bee fre- 
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quently traversing considerable distances in order not to mix its 
pollen. In two cases (Nos. 31 and 44) the pollen attached to the 
hind legs was examined, and found to be of one kind only, corre¬ 
sponding to that of the flower on which it was captured. It was 
quite obvious that at the same spot different Bees of the same 
species were visiting different flowers. Obs. no. 66 is particu¬ 
larly interesting as showing that the insect, however, is not 
attracted by colour only. At a spot where there were both 
white and pink foxgloves, a large Humble-Bee was watched to pay 
16 successive visits to the flowers of this plant, indifferently white 
and purple, passing over in its flights many other kinds of flowers 
and flying considerable distances. 

A single observation (No. 61) w^as made on an unknown spe¬ 
cies of "\Yood-Bee. It was visiting one species only (JPotentilla 
Tormentilla) on a woody knoll, where there was a large number 
of othei’s; the number of separate visits was not counted, but 
was very large. The pollen on the legs appeared to be of this 
one kind only. 

The common Hive-Bee {AfU melUfica) was observed six times 
(Nos. 14,19, 27, 28, 45, 56). On one of these occasions only 
(No. 14) did it visit two different flowers while kept in sight, paying 
one visit to the blue Scahiosa stieciscf, and then nine in succession 
to the pink Centaurea Scabiosd; in all the others it was abso¬ 
lutely constant to one flower. In four of these instances the 
flow’-er visited was pink or some shade of red, viz., Oentaia^ea 
nigra 4 visits, the apple 5, Bevratula tinctoria 24, and the bramble 
a large number, but not counted. Obs. No. 45 is very interesting. 
The Bee paid 24 consecutive visits to ^erratula tinctoria^ ob¬ 
viously rejecting Centaii^^ea nigra^ which is not unlike it in general 
appearance and nearly the same colour. This individual was cap¬ 
tured and the pollen on its legs examined, when it proved to con¬ 
sist entirely, or nearly so, of that of the BerraiuU^ which is of a 
very characteristic form, and very different from that of the €en- 
taitrea. In the remaining instance (No. 27) the flower visited 
was yellow, viz. the Dandelion; the number of visits w^as not 
counted, but was very large. 

In accordance with a plan suggested by my friend Mr. Eobert 
Miller Christy, who has been pursuing the same line of observa¬ 
tion in greater detail than I am able to do, and wdtb great success, 
I append a Table indicating the number of visits paid wdiile the 
insect was kept under observation in the sixty-six different cases, 
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the ninnber of Bpenos among which the visits were distributed, 
and the colours of the dowers, which I have divided into four 
groups, viz.;—E, red, pink, or purple ; B, blue or violet; T, yellow 
or orange ; W, white. 

The number of observations I have been able to make is pro¬ 
bably not sufficient to determine any general law with regard to 
the constancy of insects in visiting dowers. As far as the results 
go, they may be stated as follows: — 

The different classes of insects show very great difference in 
this respect. Butterflies show but little constancy, except in a 
few iiistances ; but they would appear to be guided to a certain 
extent by a preference for particular colours. The Biptera ex- 
hibit greater constancy, though by no means absolute. A much 
greater degree of constancy is manifested by the Apidae; and 
this becomes all but absolute in the Hive-Bee. It is an interest¬ 
ing circumstance that tins constancy appears to increase in pro¬ 
portion to the part performed by the insects in carrying pollen 
from flower to flower. A much larger number of observations is, 
however, needed in order to determine with certainty any general 
law; and especially a careful microscopic examination of the 
pollen attached to the proboscis, mandibles, legs, and underside 
of the abdomen and thorax. 

As regards preference for particular colours, the Lepidoptera 
paid, while under observation, 70 visits to red or pink flowers, 5 
tn blue, 15 to yellow, 5 to white ; the Biptera 9 to red or pink, 
8 to yellow, 20 to white ; the Hymenoptera 803 to red or pink, 
126 to blue, 11 to yellow, 17 to w'hite. 


Lepidoptera. 


Obs. 

No. 

15. 

17. 

18. 
23. 
42. 

48. 

49. 
59. 

16. 

21 . 

1 . 

2 . 

3. 

7. 


No. of species 


Name. visited. 

Pieris Bvassiese. 2 . 

Pieris EfipiV . S . 


2 

2 

3 


„ . 2 

„ . 2 

Polyomraatus Alexis,,, 5 
» ... I 

» ... 1 
Hipparebia Jauim ... 1 
1 , 2 

» ... 2 
Vaiiero tJriacsft,,....... 1 


No. of visits paid and 
colour of flower. 

TJ Q T> I 

b’lBT’bI, Bl, Bl, B3. 
B2,Er>. 

B7,B1, Rl. 

E2, R2, Wl. 

VVl, El, Wl, 

El, E4. 

Rl, W 2 . 

R1,E1. Yl, 

Y2. 

Y 2 . 

E7. 

Y2,YL ‘ 

Y4,Y1. 

Y (not counted). 
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Obs. 

No. 

Name. 

No. of species 
visited. 

No. of visits paid and 
colour of flower. 

11. 

Cynthia Oarcliii.. 

. 2 . 

B5, Bl. 

12. 


2 

Bl, B2. 

13. 

... 

•> 

R2, Rl, E6, Rl. 

46. 

Eristalixtenax ... 

Bipteea. 

. 2 . BL W2, R2. 

47. 


.. .. 3 ...... 

Bl, B2, Bl, Bl. 

57. 

33 ■ • " 

. 1 . 

\T (not counted). 

6S. 

Syrphus clypeata 

. i . 

B and W (same species, not counted). 

22. 

. 2 . 

W2. W5. \¥l,Wl. 

36. 

. 1 . 

Y8. 

55. 


. 2 . 

6, B 1. 

58, 

3» 

o 

Wf B (not counted). 

4. 

Bombiis sp. 

Htmenopteea. 

. 1 . E.15. 

5. 

. 1 . 

Ell. 

6. 

5) ••••• 

. 2 . 

R7, R6. 

8. 


. 1 . 

B8. 

9. 


.. 1 

B7. 

10. 


. 3 . 

BH W2, B1,T2. 

20. 


. 1 ...... 

B13. 

25. 



BPS. 

26. 


. 1 . 

B25. 

29. 


. 1 . 

B14. 

3(J. 

JJ • • •• • 

. 1 . 

Y9. 

31. 


. 1 . 

B6. 

32. 

*■*’ 

. 1 . 

B6. 

33. 

■ * • • • 

.. 1 . 

BIO. 

34. 

J5 *.. • . 

. 1 ...... 

B6. 

36. 


. 1 ...... 

BIO. 

37. 

,} 


K3, R2. 

38. 

3J .•. 

. 2 . 

B3,B12. 

39. 

33 • 

i>, 

B3, Bl. 

40.. 


. 1 . 

B2. 

41. 


. 2 ...... 

B12, B3,B3. 

43. 

}, - T - *1 - 

. 1 . 

Bll. 

44. 


. 1 ...... 

B20. 

50. 


. 1 ...... 

R23. 

51. 

35 

3 ri-,-. 

Bl, B5,B1,B1. 

52. 


. 3 . 

Bl, B5, Bl, B2. 

53. 


.. 1 . 

B3. 

54. 



B4. 

60, 


. 3 ...... 

E2, Rl, R2, W7. 

62. 

59 . 

.. 1 . 

B (not counted). 

64. 


. 1 . 

B (not counted). 

6.5. 

>S . 

9 

B, B (not counted). 

6»6. 

)i ..... 

Wood-bee ........ 

. 1 . 

B and 5Y16 (same species). 

61. 

. 1 . 

Y (not counted). 

14. 

Apis mellifiea...., 
..... 

. 2 

B1,B9. 

19. 

. 1 . 

B4. 

27. 


. 1 ...... 

Y (not counted). 

28. 

)jr 

. 1 . 

B 5. 

45. 



B24. 

,56. 



B (not counted). 
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On the Methodic Habits of Insects when visiting Flowers. By 
Eobeet Milder Christy. (Communicated by Alfred W . 
Bexisett, F.L.S.) 

[Read March 1,1883.] 

The following results of a series of observations are laid before 
the Society, as a factor to assist in the solution of the important, 
although hitherto somewhat neglected, question as to the extent 
to which insects confine their visits to one species of flower on one 
flight. 

The perusal, in 1881, of Mr. Bennett’s paper “ On the Constancy 
of Insects in their Visits to Blowers first led me to pay attention 
to the matter; and I hope that my altogether independent observa¬ 
tions will be found to supplement and corroborate bis. Throughout 
all my observations I have endeavoured to adopt a method of 
procedure precisely identical with that described by Mr. Bennett. 
I regret that some of my earlier observations were not made so 
systematically as the later ones, and that I have been unable to 
distinguish between nearly all of the various species of Humble- 
Bee and between some of the species of plants. 

Altogether I am able to record the movements of 76 insects 
whilst engaged in visiting at least 2400 flowers. It is not my 
iutention to lay the details of each observation before the 
Society; these I hope to x^nblish elsewheret; but instead, I 
have been induced to condense the observations in the subjoined 
tabular form. In some respects this is preferable, as the eye 
more readily appreciates at a glance and elicits those x^oints 
whence ultimate conclusions are drawn. 

Of the following three Tables, the first relates to the Hive- 
Bee, the second to all the species of Lepidoptera, and the 
third to all the species of Humble-Bee which have been under 
observation. The Tables are all arranged upon one plan. The 
first column gives the number of the observation, the second the 
name of the insect, and the third the number of different plant- 
species which it visited. The next three columns show the number 
of times the insect visited each species (the highest numbers 
coming first), and the succeeding column show's the total number' 
of flowers of all species lusited whilst the insect was under obser- 

* Bead before the York Meeting of the British Association, 1881. 

1 See ‘Entomologist/ July 1883,volxvi.p. 145. 
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yation^. The concluding column is intended to make plain the 
order in which the species were visited, and how many times each 
was visited consecutively, as well as the colour of their fiowers. 
The colours are represented as follows :— 

W=white, T=yellow, E=red (of various tints), and B = blue. 

A glance at these Tables will show plainly that a very decided 
preference exists among insects for a considerable number of con¬ 
secutive visits to dowers of the same species. 

No one, I think, who takes the trouble to wade through the 
details will deny that there is apparent in very many, if not in 
most of them, some powerful influence at work which induces 
insects, where possible, to continue visiting for a considerable 
time continuously the flowers of the same species of plant, neg¬ 
lecting meanwhile nearly all other sorts. Of course it is 
utterly impossible to say (without perhaps a microscopical exami¬ 
nation of the pollen a bee brings home) whether one insect on 
one flight from its hive or nest confines itself exclusively or prin¬ 
cipally to one species of plant; but, according to my observations, 
there seems to be great probability of its so doing. 

So far as Table I. goes, it will be seen that the Hive-Bee is 
ferfectly methodic in its habits ; and it seems therefore to follow 


Table I.—^Hive-Bee (ApismelUJlca). 





1 


Order 

in which thel 

ISTumber 

Number 


1 

Total 

species were visited, 
the colour of their 
flowers, and number 

of 

observa- 

of 

species 

1st sp. 

2nd sp. 

3ra sp. 

number 
of flowers 

tion. 

visited. 




visited. 

. 

of visits paid conse¬ 
cutively to each. 

21. 

1 

14 



14 

UY.) 


’ 22. 

1 

14 



14 

14 Y. 


ie! 

29. 

30. 

1 

1 

1 

? 

^ ? 

23 



? i 
? i 
23 ! 

? T. 

? Y. 
23 Y. 

All showing 
► absolute 

32. 

1 

117 



117 

117 Y, 

constancy. 

33. 

1 

43 



43 i 

43 Y. 


38. 

1 

47 



47 

47Y.j 


8. 

8 

258 






* The totals given in the Tables are not quit© correct, as there are in each 
case certain observations in which the exact number of visits was not counted; 
and these of course could not be included. In the last column ofTablelH. the, 
bracketed “ 1st and 2nd ” indicate that those visits to which they are attached 
were to the 1st, 2nd, or 3rd species which the insect visited as the case may be. 
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thab this is the most valuable species to plants, and is also pro- 
bablj-, on account of its methodic habits, enabled to get through 
the most work. Both m/ observations on this point and also 
Mr. Bennett’s lead to almost exactly the same couciusion^. It 
would be interesting to ascertain whether the Ligurian Bee or 
Mr. Blow’s newly introduced Cyprian Bee, both of which are said 
to be more productive than our common Hive-Bee, are equally 
methodic—they could hardl}' be more so. Eight insects which I 
watched visited altogether eight species of dowers 258 times, or 
an a\erage of about 32 dowers each. This species of Bee is so 
pjerfectiy methoJic, that wiieu I have carefully watched (ns in 
observations "N’o. 26 and 2?)) a number of individuals visiting fre¬ 
quently a variety of diderent dowers growing together, 1 have 
never yet been able to see a Hive-Bee change one species of 
flower for another; on the contrary, as in my best observation 
(No. 32), 1 have oiten seen flowers of another species, although 
often of the same coloui*, obviously rejected. 

Table 11, (Lepidoptera) shows a considerably greater degree of 
constancy than it would have done, judging from Mr. Bennett’s 
observations, had I watched a larger miniber of species. In this 
class Mi’. Bennett and I have, with two exceptions, observed dif¬ 
ferent species. As it is, 12 indiriduak which 1 have had under 
observation have visited 90 dowers belonging to 15 species; but 
94 of these flowers belonged to 12 species. 

Table Ill. show s a fairly bigh degree of constancy or method 
on the part ot the Humble-Bees, as 46 insects, of wiiuse move¬ 
ments 1 have exact details, visited 1751 flowers belonging to 74 
species; but 1605 of these flowers helongedto 46 species, 1733 
belonged to 65 species, 1745 belonged to 70 species, and 1750 
belonged to 73 species. Taking ail my 55 observations together, 
it will be seen that one insect visited, whilst kept in*sight, no 
less than 5 species of flower, 3 visited 4 species, 4 visited 3 spe¬ 
cies, 18 visited 2 species, whilst 29 (or i-aiher more than half) 
visited one species only. 

* Since the foregmng was written, however, I have observed a Hive-Bee 
that was not perfectly methodic. Near Saffron Walden I saw one visit Jjie- 
mom nmorom, 1, EammciUm Ekarial, Amnmte nemorosa 1, and Eummeulm 
Fioaria again once, and was then lost. The only other flower out around 
was Fri/miia mlgaris. This was very early in the spring (April 6th), at which 
time, as in the autumn, as I now have reason to believe, Bees are less systematic 
than at other times. The season this year, at the dile named, was exceedingly 
nulavourable fur Bees, and very lew flowers were out. 
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It will bo obseryed that most of my obscrrations ba^re been 
made upon Bees, wbicli seem to me to perforin the fertilization 
of at least one half of all the flowers which arc fertilized by 
insects in this country, As to Butter Hies I have seldom seen 
one whose flight gave me the idea that the insoct hiul the lejist 
notion as to where it was going. G-enerally their movoiiieiits 
seem purposeless. Nevertheless some species, including the 
Britillaries, are fairly methodic. Among the high Alps of the 
Canton G-risons, however, where some of my observal ions have 
been made, there are very few Bees when compared witli wdiat 
we have in England, whilst the number of Buttcrliics and Moths 
is so great that it hardly bears comparison wdtli tlie number lierc. 
I presume, therefore, that a large number of plants growing on 
the Alps are fertilized by Lepidoptera, although 1 have only a 
very few observations to that eflbct, as insects of this class are 
most diiEeult and unsatisfactory to watch. 

We have now seen that insects do possess a decided ])roference 
for a number of successive visits to the same H[)ecies of* flower, 
although this is not invarialfly the case. It is quiU*- ni^edlesa 
here to treat of the great importance of this fact to ibe jiluuts 
themselves, or of the numerous variations and modiricatiouK of 
colour, form, scent, and other particulars ■which the. plants aj)i)oar 
to have effected in their flowers with a view of ind ucing the 
insects to be thus methodic in their habits. I cannot doubt that 
Mr. Darwin is right when, in speaking of the probable reasons 
why insects are methodic, he says {‘ Cross- and 8clf“fcriilizalJon 
of Flowers,’p. 419);—“The cause proliably lies hi ilic insects 
being thus enabled to work quicker; they liavc just learnt how 
to stand ill the best position on the flower, and how far and in 
what direction to insert their prohosciih's. Tluy act on th<‘ Ha-nm 
principle as does an artificer who has to make liall' a dozioi engines, 
and who saves time by making cons(H*utivcly eatdi wheel and part 
for all of them.” 

Although BO little is really known as to the sight of inseetH, 
Six’ John Lubbock’s observations have satisfactorily cHtablished 
the fact that .Bees can distinguish some at Icjast of tlm colours, 
and that they show a preferenco for him. Colour, however, is 
not the only sense which guides insects from one flower to 
another of the same species, although I believe it largely does so. 
borne other sense must have boon called into use in observation 
No. 48, where a small Humblo-Boe visited 15 flowers of 
taU0^icrpurea, some being white and others coloured; in obsar- 
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vatioii ISTo. 75> where a specimen o^I^ieris brassier visited flowers 
of Germimn which were both scarlet and pink; and in observation 
No. 48, whore a small Humble-Bee visited many times both red 
and white flowers of the same species of Trlfolium, It is just 
possible that in these cases a sense of smell may have assisted. 

During my observations on Bees I have come to the conclu¬ 
sion that they have a ^ood sight for short distances, but a 
sight for long distances. Often when visiting small flowers 
growing many on a plant, I have seen a Bee reach out and, 
pulling down the next nearest flower, insert its proboscis. Their 
general movements whilst actually visiting flowers load me to 
the belief that they see precisely what they arc doing whilst so 
engaged. But if a Bee be watched whilst not in the act of viNit- 
ing a flower, its movements will be seen, I think, to be dif¬ 
ferent. A Bee seldom flies straightly a.nd directly from one 
flower to another unless the second he very near the first, or so 
conspicuous that tlic Bee can hardly help seeing it. On the con¬ 
trary, a Bee generally goes prowling about over the leaves, grass, 
or herbage with an irregular zigzag line of flight uxatil it comes 
within sight of a flower belonging to the species of which it is in 
search. Then, too, a Bee which is being watched will generally 
allow any one to approach it closely, pu’ovided this be done steadily 
and quietly ; but if approached roughly or quickly the Bee flies 
off at once. 

In opposition, howevei*, to what has been already advanced as 
to tbe methodic habits of Bees, I have several facts to bring for¬ 
ward, Bees vei 7 often do not seem to bo at all systematic as to 
the number of times they visit tbo same flower, but often visit a 
flower more than once, as stated in observations Nos. 8, 21, and 
43, but especially in No. 10. In No. 20 I even caused several 
heads of ^calioBa Btweum to bo twice visited by picking and again 
presenting them to the Bee. My earlier observations, which were 
made in the autumn of 1881, soom to show that Bees are leas 
methodic ait tliat time of year than in spring and surnmar, when 
many of my later observations ware made, probably because there 
are fewer flowers then out. It is said that Bees are unable to dis¬ 
tinguish between some closely allied species of flowers, such as Ma- 
mmeulm hdboms, JB, aorls, and JB, repens, and TrlfoUmifmgiferum 
and 21 repem (* Cross- and Self-fertilization of Blowers,’ p. 416); 
and it is very possible that hybrids are thus formed, as in the 
genera Vef^hmeum and JE^rimula Q Dorms of Blowers,’ pp. 55 and 
75). It is further noticeable in several of my observations (Nos. 

. ^ 15 ^ , . 
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34, 48, 55, 63,68, and 70) that just before I lost sight of my Bee 
altogether, it appeared to become wild, aiul paid a, visit io some 
flower of a fresh and altogether dilforait spoeies (irrcvspective of 
colour), afterwards Hying right away, although it had boon ])er- 
fectly methodic previously, I w'ish to I’cfer also to ohservaiious 
Nos. 3, 4, 27, and 28, In all these cases FIiimblo-Bees paid 
many visits to two different species of flower at the same time, 
passing alternately, without respect to colour, from one to the 
other after several visits. It is obvious that what lias been just 
said does not apply to these individuals ; and lean only account 
for their movements on this supposition, that if Bees often viMt 
one species of flower many times conseentiveiy, hocausc tliey 
can thus remember from oue flow'er to the next the best way to 
alight and toi’eachthe nectar of that particular species, so saving 
time, then these Bees w^ere a little more bighly intellectual than 
their fellows, and could manage to wmrk the two species together, 
although I should fancy more than twm would puzKie them. 
Nevertheless there can bo no doubt tliat insect s, more often tlian 
not, do their work in the manner which T have spoken of as 
“ methodic” or “ constant:,” although the extent to whiclt tlmsn 
habits are developed varies greatly in the diflortmt classes of 
insects, and even in the different species. 

"With Table III. beibre mo, and bearing in mind the fact that 
Bees show a preference for the colour blue, 1 have endeavoured to 
ascertain whether my figures show that Bees arc more methodic 
when visiting blue fiowers than when visiting flowern of otlier 
colours. IJnfortunately all my observatioim on the Homy-Bee 
have been made when the insects wea’o visiting yelhnv jfhnvi^rs, 
so tbat nothing can bo learnt from them; hut of all the 55 
Humble-Bees watched, no Ichh than 26 visited more or ioii 
blue flowers, of which 12 wore perfectly nudbodic, S) more n«^ly 
so, and 5 not at all. Thirteen insects visited white flowers, of 
which 5 were perfeidly methodi^^ and H not at all; 11 visltc‘d 
yellow flowers, and 4 were perfectly methodic, 1 nearly so, and 0 
not at all; 28 visited red flowers, and 7 were perfectly mothodie, 
9 were nearly so, while 12 were not at all; so that by this 
scale of comparison, liumblc-Booa are shown to be more methodic 
when visiting blue flowers than when visiting others; but this 
may be a mere coincidence. Further observation alone eati deride 
the question. 
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On the Motlis o£ the Family Uraptcrjgidae in the Collection of 

tlie British Museum. By Arthub G. Butler, F.L.S., E.Z.S. 

[Bead March 15, 1883.] 

(Plate IX.) 

The of Geometrites founded by Guenee under this name 

can only arbitrarily be separated from the Ennomidm. Dr. 
Packard says :—“ The fact that genera so closely allied as Dre- 
panodes and Ijutrapela are placed separately in the families 
‘ Eniiomid 00 ’ and UrapterygidjB ’ by M. Guenee, seems to me a 
proof that the groups are artificial ones and should be united.” 

No true Erapterygida) have hitherto been found in the 
United States, and very few even in the New AVorld ; tliose few 
also appear to he so closely allied to some genera of Eiuiomidm 
that only an arbitrary division of the two families can bo main¬ 
tained. On the other hand, if we follow Br, Packard in uniting 
the two families, there is no knowing where to stop ; inasmuch 
as the structure of the Urapterygidse is repeated with slight 
modifications throughout the tribe. Thus, in the Palyad^e, 
Byamdes appropriata cliiefiy dilTers from the typical Chcerodes of 
Guoiieo in the imperfect closing of ifcs wing-cells, though its 
stylo of ornamentation widely diliers. The angular-winged sub- 
caudate Microniidae, on the contrary, although extremely like 
Urapieryx both in foinn and coloration, are absolutely dissimilar 
in the arrangement of tbeir whig-veiiiH, so that they ought not to be 
associated. 

In the generic division of the Goometrites, although ncuration 
must be considered of the highest importance, it is nevertheless 
impossible to ignore the characters ofibred by the diilbrent 
forms of the wings, each accurately repeated in s(3nes of allied 
species. 

In Giibnde’s description of Urapteryx (translated by Walker) 
no attention is paid to ncuration; but Gudn^e, although he 
evidently regarded struciux’e as correlated with pattern atid 
coloration, did nevertheless give me plaie^ chiefiy of ncuration, 
as illustrative of the tribe. Walker, however, ought to have 
made some attempt to describe the wiiig-structuro, as he not 
unfrequently did in the case of new genera. 

I regard the method of description adopted on the Continent 
m extremely undesirable, viz. where to save the trouble of 
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learning the names of the veins, namhern are given to them. It 
is popular because easy to learn; but is sul)jeei niithu* mitavour- 
able conditions to total tailurc; for, althoiigli most fiOpidopl cTisis 
have now acloi^tecl my method of using benziiHi in ilie oxa,mi« 
nation of wing-veins cases may occur where by over looking 
the forking of a vein the identity of every other vein in the wing 
is altered. 

The luimber-system is essentially a retrograde nioveineut. I 
need only refer to Von Hcincmann’s ‘ Ht‘hm(}tt(n*ling<i Deutscdi- 
lands,’ p- 6, where the veins are positively numbered from Iho 
back forwards, from th e inner to the front margin. If t he a.n tliors 
of the system in question are consistent they arc nttorlyiopposed 
to me in every thing; what I call the front legs are hind 
legs, and the club of the antenna, where it exists, must bo tlu) 
last thing to describe. When I first began to describe* genera, 
and found that Douhleday had numhered the thr(*o brancdies of 
the median vein backwards, I thought tlu*. error Hufliciently 
grave, and I carefully avoided ro])eaiing itf; hut by what 
argument the costal margin of a wing can bo rc'garded an 
posterior and the inner margin anterior (excepting with eoHain 
Moths in repose upon a perpendicular am‘fae(‘) I iiiUHi eonfess 
myself utterly unable to understand. In speaking of a branclu*d 
vein like the median, it is in accordance with common HonHci to 
call the first branch emitted the first and not the third; there¬ 
fore in this vein the bininchea have to be counted upwards; but 
Ibis is no excuse for counting tlio last einlttiHl branch of the 
subcostal vein as first. I hold, then, that ilio munber-HyHfcem, 
although easy to learn, is unreasonublo and (excepting wluni 
employed by very careful observorH) worse than useleMs, 

Bifmpiiml Diupmn a/i/w GeHerao/XImpiiiiy^idmn 

A. Primanes tnapgidar, the outer margin not ungulatcd, 

1. Secondaries caudate, or angulated ut the extremity of the third 
median branch; suboostui vein of primaries ^-branched | first 
branch emitted before the end of the cell and united to tbs 
costal vein beyond the end. 

&, Subcostal branches of secondaries emitted almost from the 
same point; second and third median bmnehes from the 
same point .... Ubapteevx. 

L Subcostal branches emitted from a footstalk; second and third 
median branches from nem'ly the same point. TuiSTBorn is. 

‘ ‘ ^ Trans.'Hint* Soc. 1870, p. 486. 

,t t ^ee find that my example has been followed by other Lepidapterists, 
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2. Firtst subcosstal hrancli of primaries united to the costal vein by a 

recurrent spur beyond the end of the cell; the first and second 
and the third and fourth branches terminating as separate forks 
from wcll'*defincd footstalks. 

a. Subcostal branches of secondaries emitted near together j second 
and third median branches moderately wide apart. 

Xbeopteryx. 

3. Subcostal of primaries 5-branched ,* first branch emitted before the 

end of the cell, united to the costal by means of a recurrent spur 
beyond the cell; other veins emitted regularly. 

а. Subcostal branches of secondaries emitted near together; 

second and third median branches from one point. 
aa. Caudal angle of males obtuse; antennm of males simple. 

zEschroptbbyx. 

ad. Caudal angle of males acute; antenna; of males strongly 
pectinated. .. Gonortiius. 

б. Subcostal branches of secondaries well separated at their 

origins. 

da. Caudal angle of males acute; antenna; of males finely 

ciliated (not pectinated) . Nephelobeuca.. 

c. Secondaries angulatcd at extremity of first subcostal as w'cll as 
at third median branch ; subcostal branches emitted near to¬ 
gether; all the median branches well separated at their 
origins. 

ca, Antenncc of males ciliated .TiitNOPTERYX. 

4. First subcostal branch of primaries emitted before the end of the 

cell, uniting with the costal by means of an abrupt angle; upper 
radial emitted from the subcostal just beyond the cell; second¬ 
aries with only the usual acute angle; the subcostal branchcKS 
emitted from a footstalk; median branches all well separated at 
their origins. 

a. Antenna* liattened, simple .. Sirinopteryx. 

B. Primaries nngulated at extremity of third median branch. 

1, Primaries obtusely angulatcd; subcostal 6-branched; first branch 

emitted before end of cell, united by a recurrent spur to the 
costal and to the second branch at some distance beyond the 
cell; uj)per radial emitted from the subcostal close beyond the 
cell. 

a, Subcostals of secondaries emitted from one point at the 
anterior angle, and second and third medians from the posterior 
angle of the cell; antennm of males serrated andpenicillated. 

E1PUX4A. 

2. Primaries acutely angulatcd, the margin slightly coneaye in front 

of the angle; upper radial widely separated from the subcostal. 
a, Subcostals and medians of secondaries all well separated at 
their origins j antennm of males finely pectinated. 

Gonogala. 

Ods. It is possible that the last genus in this Table may be 
more nearly related to Tet^aeis than to TTmpieryw^ although 
agreeing with the latter in coloration and marking. 
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Ubai^tebyx, Leach. (Plate TX. 1, 2.) 

This genus requires breaking up, the iieuraiion of tlu^ typical 
group being as follows:—rrimarioM wiili 1 ho (postal v<an nitluT 
short, terminating at a little beyond iljo uiiddlo of the inargifi; 
discoidal cell extending to the middle of the wing or shorter, the 
subcostal four-branched, the first branch emitted before hut close 
to the end of the cell, united to the costal and separated after a 
considerable inteiwal; the thi*ee others ftndting from a long foot¬ 
stalk beyond the coll; upper radial oniiited from the anterior 
angle of the cell, lower radial dividing the diHCocollulurs unetpiaJly, 
the lower being decidedly longer than the upjjor; both disco- 
cellulars are transverse and concave; second and third median 
branches emitted together from the end of tlio ccdl and lar 
distant from the first branch; submedian vein extending to 
external angle: secondaries with the costal and sulicostal veins 
closely approximated for some distance from their origin and 
then somewhat abruptly separating; the subcosial two-bram^luM!, 
the first branch omitted just before the end of the cell, the 
second from the anterior angle, whore it represents the radial of 
some Moths; discocellnlar oblique and concave; other veins as 
in the primaries. In this genus the primaides sire triangular, 
the secondaries irregularly angulatcd, mi<l with a longer or 
shorter tail at the extremity of the third median branch 

The following species are in the British-MuHcnm collection :»■ 

1. IlBAPTEErx SAMBUCABIA.—Fhahmia-Oeoiuefcm samhiumriii, 
Linn. Mt i. 2. p. 800 (176(i).—Tlierinia Hambucaria, 
Suhner^ Verz. hah SalmaiL p. 290 (IBIO). - Unipieryx Hainbn* 
caria, Lmch, Zool. Mina, p. 80, pi. 85. fig, 2 (IHl I dT). Acama 
sambucaria, Treit^ohke^ MmetL vi, L p. 85 (LS27). (kirmany 
and France; England. B*M. 

2. Ueaptebtx somavnuAUiA, Walker, OuL Lrp. JhL xxv. 
p. 1480 (1862).—India, Darjiling. Typo B.M* 

S. ITBAi^rEEYX BTCTIOAITDATA, Walker, CW* Lep. MpL xx. 
p. 12 (1860).—3Sr. Ixidia, Nepal. B.M. 

Originally described from Sarawak. It is closely allied to the 

* Some authorities, I believe, are iuoliaed to the opinion of there being a 
close relationship between Umpterp^ and Mthmia. I believe fehi*i view to be 
wholly erroneone,.bu|; in this place will not attempt to disouis the question. 
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preceding, but longer-winged, clearer, and less striated, witli more 
strongly defined and usually more divergent bands. 

4. UnAPTEErx mtjltistkigaria., Walker^ Cat, Lep, Ket.^ 
B%ippl, V. p. 1535 (1866).—ISF. India. Type B.M. 

5. Ueapteryx ebuleata, Cmnee^ Flial, i. p. 32 (1857).— 

IT. sambucata, var., Kollar^ SugeVs Kaschmir, p. 488 (1848).— 
U. kantalaria, Felder^ Beise der Lep. iv. pi. cxxii. fig. 3 

(1875).—Darjiling. B.M. 

6. DRAPTEEYX NiTEA, sp. u.— J. Intermediate between U, 
ebideata and TJ. maculicaudaria ; larger tfiaii tlie largest females 
of tbe latter species, wliich it most resembles, and with the form 
and well-marked acuminate tail of Z7. ebideata ; as in the latter 
species, the disk of the wings, and especially of the secondaries, 
is crossed by a band of grey scales much better-defined than in 
XT, maculicaadaria, and the spots on each side of the tail of 
secondaries are reduced to mere black points; the bands are 
narrower and not so dark as in the last-mentioned species, the 
inner one somewhat concave, darker and wider apart than in 
U. ebideata. Expanse of wings 66 millim.—Tokei, Japan. Type 
B.M. 

The form of the wings, small spots above the tail, and some¬ 
what different banding at once distinguish this species from the 
following; and its much superior size, whiter colouring, darker 
and more widely placed bands separate it from XT', ebideata, 

7. tTBAPTEUYX MAOuniCATJDABiA.—^AcfBua macuUcaudaria, 
MoteehukTcy^ Sulk Mono, 1866, p, 196.— $ Urapteryx luteiceps, 
FeMer, Eeke der iVbt;., Lep. iv* pL cxxii. fig. 2 (1875).—Yoko¬ 
hama, Tokei, Hakodate, Chekiang. B.M. 

8. IJiUPTEEsrx CLARA, BuiUr^ Am. ^ Ifag, Mit, Mist. ser. 5, 
vol. vi. p. 120 (1880).—N.E. Himalayas. Type B.M. 

9. TJeapteixxx pouaIiIeiata, GuinSe^ Shak i. p. 32. n, 8 
(1857).—Bilhet, Moulmein, Java. B.M. 

TttisTBOPHis, gen. nov. (Plate IX, figs. 3, 4.) 

Eorm of Xfmpiergoo maotdimuda/irm^ but at once distinguishable 
from typical Vrnptergoo by the neuration of the secondaries, the 
subcostal branches being emitted from a sliort footstalk, and the 



200 


A. a. BUTLKlt ON THK ISrOTIlN 


second and tliird median braiiclifs HOpn,niU*d nl; tludr oi'itvins, 
instead of being emitted from the same poini. Typo T, 

1. TiusTEOinrrs YRNBEfs.—Umptoryv ven(‘ris, Jim. 

4‘ Mag, Mat. Jlkt. sor. 5, vol. i. p. tm (l^i7S) ; Itl. Tj/p. Lep. 
Ilei. iii. p. 29, pi. xlviii. lig. t (1870),-“-^ okolinnun 'fokoi. 
Typo B.M, 

There are one or two spoeioH somemdnat n^seiuidlng Ibis ^lo- 
scribed fromSoutli America— U, Hulanimiaa^ Herr.-Bch., L\ ptaii^ 
nata, Guen., a.nd U. qumbaJUaia^ Felder ; but f have hatl no 
opportunity of exaniinijig tlioin, and the markings on ilun'r 
secondaries incline me to I’ofcr tliem provisiotialiy to 

GoNOETHtrs, gen. nov. (Plato iX. Ugs, S), 10.) 

Differs from Uvapieriix in the form ot* the wings—the 
primaries having an acute apex and straight outer tnargiu ; iJio 
secondaries with red angular outer margin, iiic angh? being 
acutely produced, but not preceded by a slun't angle as in ihe 
two foregoing genera; discocelluiar of secondaries nlmosi. 
straight and transverse. Typo ih JlamJlmbi'ia. 'J’he ty[)ical 
species is wonderfully like Mim'onia excepting in ntmratiou. 

1 . GoKOKTKTJsifUATitniuBRTA.—Urnpterys Ihividmbria, IVatkar, 
Cat. Lq). Ileb xx. p. 8 (1860).—Jamaica, HI. Diuningo, Type 
B.M. 

Uraptergx tesserata and lb hreehaia of Gucnce and Miihtier 
should probably bo placed bore, so far as I cau juilge frgnj 
Hubner’s figure. 

BiruuA, Oiumco. (Pluto IX. iigs, 17, IH.) 

Differs from Gomrlhm^ to vvlnhdi it is lUMirly allied, in its less 
strongly pectinated ank3nna3 in the nmle, the Hulningiilated 
oxiter margin of the primaries, and narnmn^r dincoidai cell with 
inangled discocollular veinlet to the secfnularies. Type M. maku^ 
metaria. 

1, BiPunA HAHOMETAurA.'—Goomotra maliometariuj Mmmk* 
Bclaj^er^ Amsereurop. Behmett figs. 69, 70 (1850-‘58).~l{ipula 
mexicaria, Guinie^ JBhat i. p. 86 (1857).—-Bolivk and Mexico. 
MM. 

d^crited his G. mmiearia from a single fetrtale 
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example, whidi is represented exactly by one of our Mexican 
specimens; it is hardly sufficiently distinct to be worthy of 
mention as a variety, since it only differs in valuable characters. 

2. EiPXjnA AEEA.—Phalsena-Geonietra area, Cramer, Tap. 
Mvot. i. p. 88, pL 56, I) (1779).—Pbalseiia-Geomotra areata, 
Mhr. Sp. Ins. ii. p. 256.—Calospiios ai^earia, Mithner, Verz. helc. 
SclrneU. p. 305 (1816).—IJrapteryx areata, Gtuhiee, Thai. i. 
p. 34 (1857).—^Bio Jurua, Amazons. B.M. 

SiEiisroPTEiax, gen. nov. (Plate IX. tigs. 15, 16.) ^ 

Allied to Conortlim and Trlstropliis, with the form of wings 
nearly as in the former, but the neuratioii of the latter; tlie 
antennae of the male thickened but not pectinated. Type 
S. rujimnetata. 

1. SiitnsropTEPYX kupitinotata.—U i^apteryx ruflvinctata, 
Walker, Cat. Le/p. Hei. xxvi. p. 1747 (1862).—Darjiling and 
Shillong. B.M. 

GoniTOGiLA, Butler. (Plate IX. figs. 19, 20.) 

Primaries augulated at extremity of third median branch ; 
discocellulars angulated; the lower radial emitted from the 
centre of the discocellulars; second and third median branches 
separated at their origins: secmidaries with an acute augio at 
extremity of third median branch ; first subcostal branch emitted 
before the end of the coll ^ discocell nhu' veinlet concave j second 
and third median brandies emitted so]}arately as in the primaries; 
aiitennse pectinated, with the pectinations well separated. Typo 
C. lactea. 

,1, Gohogaua laotea, Butler^ Trans* lint. Boc. London, 1882, 
p, 341.—Chili. Typo B.M, 

NEPHifiTiOnEUOA, gen, nov. (Plate IX. figs. 11, 12.) 

Porm of Gonorthm, and with very similar nouration, excepting 
that the subcostal branches of the secondaries are not emitted 
quite at the same point, that the second and third median 
branches are also separated by a short space at their origins, and 
that the radial is very oblique and snbangulated towards the 
anterior angle of the cell: antennm very different, not pectinated 
in the male, but with tine short cilia along the anterior margin* 
Type AT, poUtia. 
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1. JsrEPJtEiAU.EtrOA pojjITia.—P luilieJiii polifcia, P(fp, 

ii. p. 65, pL MO, E (1770}.—-P]i{ila‘aa-<U'ouu‘0’a [)oliiala, 
Fabrkim^ Sp, Ins, ii. p. 25JJ.”'“Euk‘pidt)(iM politaria, 

Verz, hek\ Bcbmett, p. 201 (LS16).—Uraj>ioi7X \w\iil\, Lrach, 
Zool, Jfe. i. p. 80, pL J55.f. 1 (18U-17).—Uraptcrjx complirala, 
Giimce^ FbaL i. p. iiO, pL 6. fig, 0 (1857).-Jloiuiugo, 
Jamaica; Sarayacu aad Oaxaca, Mexico. B.M. 

Gudnee’a Umplerf/x eompUcttfa iw rcprcHentc^l I>y 
oxampIcB of the vspecies^; the Biualloi* Hijcciineiis tive rmjiu^otly 
less fully marked witli reddmh. The U. iJlUuntiH of (IucirV. i« 
apparently diBtincfc; the costal wpot of primai’ics is said to lu^ 
bilobed. It is possible, however, iliat this may be only au 
exaggeration of a cliaracter frequently found in Mephniolviterf 
politla, tills spot being in many specimens deeply indented 
externally. 

Teikopteryx, gen. iiov. (Plate IX. figs. 13, M.) 

Primaries triangular, with acute pronunemt apex; vscc»)iid 
subcostal witli its three brandies emitted before the end oC lhi». 
cell; lower radial emitted from the centre of iln^ discoecduhics ; 
discocellularB forming a coiicavf3 transverse line; HtHuuul ni.d 
third median branches well separated at ihdr orighiH: seeuiMl- 
arios with two distinct angles-—the first at the extreuilty oi tlm 
iSrst subcostal branch, the second, which forms a short, tad, at 
the extremity of the third median hnineh as usual; Hul»*ostaI 
and second a.nd third medians sejnirate at their origiim: the dis- 
cocellular oblique and slightly concave; anteiimc ciliated, not 
pectinated. Type T, croeopiffrffkt, 

1. Tirm)PTERi'x (nu)o<u>TKUATA.—IJrapitM’yx crocoptcrata, 
KoUur m ILwfeVs KnsnhmH\ p. 183 (I8i8)r--8i{!iet, Nepal, 
Andamans, Java. B.M. 

2. Th rNOBTiCRYx rB^rroiURiA.— 2 V raptoryx pnetornria, 
Felder^ Mme der Nov, ^ Lvp. iv. pi exxil fig. 13 (1875).—-Hilbet. 

8. THmoraBYx STIUOUATA, sp. u.—Ncuir to T, 
but differing constantly in the conHiderably darker costal border 
of primaries, the more distinctly striated tipper surface, which 
gives it a mottled appearance, the more widely separated and 
,mwe parallel bands across the primaries, the outer band di¬ 
stinct wider, and the more densely grey^mottlad character of 



OF THE PAMILT XJEAPTEIirGI-DiE, 


20B 


tlie secondaries, especially beyond tbe middle. Expanse of wings 
C)8-73 millim,—Yokobama, Tokei, INikko. Type B.M. Tin's 
sj)ecies represents T, crocojpterata in Japan. 

4. TnxifOPTEaYX is'ebulosa, sp. n.—Near to T, deleetans but 
larger; the markings, and especially the external borders, mottled 
with orange; tlie yellow spots on the primaries forming a less 
distinct band and less central; there are also two blackish lines 
across these wings as in T. crocopterata, but less strongly defined, 
and the discocelliilars are dark; the disk of the secondaries is 
always crossed by a more or less defined curved series of orange 
spots, and the border is interrupted by a blackish patch ex¬ 
tending into the tail. Expanse of wings 69-71 millim.—E. 
India, Silhet. Type B.M. 

This species evidently represents T. delectms in India. It was 
regarded by Kollar as a variety of T, croco^ptemta. It seems to 
me, however, to come decidedly closer to 21 prcaforaria. Of 
course it is possible, althotigh hardly probable, that the three 
are forms of a trimorphic species. They are all represented in both 
sexes. 

5. Ththopteeyx belectaks. —Urapteryx delectans, JButler, 
III Tffp, Lep. Set, ii. p. 45, pi. xxxv. fig, 2 (1878).—Yokohama, 
Tokei, North China. Type B.M. 

Xeeoptertx, gen. iiov. (Plate IX. figs. 5, 6.) 

This genus is so distinct from Urapferip in neuration, that I 
feel some liositation in placing it here, the subcostal having 
five branches, all being given oft' from a long footstalk emitted 
before the end of the cell—the first and second upon a sepai*ate 
stem emitted from the main footstalk at less than a third the 
distance between the cell and the apex ; the third and fourth 
forming a short apical costal fork; the fifth emitted from below 
the maiti stem soon after the emission of the two first branches: 
lower radial etnilted from the centre of the discocollulars, which 
form an unovon concave line; second and third median branches 
emitted separately; neuration of secondaries as in the preceding 
genus; form of wings also very similar, but without the second 
angulation of the secondaries : antennse of male ciliated. 

1, Xeeotteeyx ooiiUMBiooLA. —Urapteryx columbicola,, 
Walker^ Grtl Lep. Met, xx. p. IX (I860).-—India, Darjiling. 
Type B.M. 



204 


MB. A. a. BUTLEB OX TUIC UBAPTEEl’CaiLB. 


2. Xerobteryx STMPLicrOB, «p* n.—Browiii^li iq:rt\v, trans¬ 
versely striated with darker gKjy; costal kordorn, and 

the outer margin of soeoudariori white; ilu'lid i er wings with a 
diffused longitudinal reddish uohiila ab(»v<i tin* tail ; n black spot 
on each side oftlio tail: wings below white, wiih black markings 
as in X cohmliaola. Expanse of wings 58 mil]ini,--Ha.riUva.k, 
Borneo. Type B.M. 

Ohieflj diliers from X eohmhiaoht in the abscnc.e ot* llu^ large 
snlpluu’-yellow spot ixud crescent upon the priinaricH. 

iEsGKfiomcRYx, gen. nov. (Plato IX. iigs. 7, S.) 

Form of GonortlmB ; nour<aiion nearly as in l)ut tJte 

antennsD of the male simplo. jE, 

Griidneo (preoccupied in (Jolooptera). 

1. XlsoimoBTEBTX TErBAooNATA.—ClncmdeM teiragoimia, 
Gumh, Flml i p. 36, pi 8. %. 1 (1857).—Cl bifiliaria, MMm\ 
Eeue der Lep. iv. pL cxxil fig. I (1875).—■d', Veno/mela, 
Quito. B.M, 

2. iEsoiiBOX^TBRYt (rBAi^SBECYANS.—Clucrodes iranspcH'iaiiH, 
Walker, Oat, Zep, Ilet, xx. p. 22 (I860).— ?, Vene/uioia. Typo 
B.M. 

The following species also belong to the genus:—fV/ew/Zf*#? 
mefata and , (7. imuafa of Gudude, €, stnata of Btoll, and 
0, imariarm of Walker. This genus concludes the true 
Urapterygidm. 

^ BIPMNATIOK OF Pl.ATJi) IX. 

Diagmmamfcic represontntions of tha nmimtioii and J ttniotuw of i\m 
genera of Urapterygiclaj, 

Fig, a. Xoumtion of l/mpter^/A^, 2. Anti^aaa of ttmio, 


8. 

„ IHafrophu, 

4. 


5. 

t, Xeroptfirpw, 

6, IV. 

»» 

7, 

„ Mschmptetp^e, 

,8. 

n 

a 

„ (romrfhm. 

la 


ih 

„ Nqkhehkum. 

12, 

M 

18. 

„ 7%in(^ter^x, 

14. 


u. 

1 , B4rinopi&rp:c, 

16. 


17. 

„ liipuh. 

xa^ ' 


10.' 

„ Gop00ah, 


,, n 
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Oil tlic SeuMO of Color among some, of the Lower Animals.— 
Part XL By Sir tToirK Lobbook:, Bart,, Pres. Linn. Soc., 
P.ll.S., M.P., D.O.L., LL.D., &e. 

[Bead April 19, 1883.] 

Ik a previous paper which I had the honour of reading before tho 
Society on the 17th ISToveinber 1881, and which is published in 
tho Journal (xvi. p. 121), I have described some experiments on 
this subject. 

I plaeed specimens of onr common Dapimia piilecs in a narrow 
shallow trough, threw npom them lights of various colors, and 
then at stated intervals counted the number of Daphnias under 
each color. 

A largo majority of the Daphnias, though not with the same 
species, in my experiments preferred the part of the trough on 
which the green light fell; but on thinking the matter ovei*, it 
occurred to me that the yellow was perhaps too brilliant. 

M. Mcrejkowsld, who has since experimented on the subject, 
considers that the Daphnias are attracted wherever there is most 
light, Hint they are consciotis only of the intensity of the light, 
and that they have no jowor of distinguishing colors. It is no 
doiibt true tha/t in ordinary diffused daylight the Daphnias gene¬ 
rally congregate wherever there is most iiglit. Their eyes are, 
however, so delicate that one would naturally expect, a priori^ 
that there W'ould bo a limit to this ; and, in fact, direct sunshine 
is somewhat too strong for their comfort 

Por in8taiK?e, 1 look a porcelain trough, 7| inches long, 21 
broad, and 1 deep, and ])utin it some water containing 50 Daph- 
nias. One half I exposed to direct sunlight and the other X shaded, 
counting the Daphnias from time to time, and transposing the 
exposed and shaded halves, Tho numbers wore as foilow’s;— 

In the sun. In tho shade. 


At 10,40 


. 4 

46 

ia.60 


, 8 

42 

LIO 


. 7 

43 

1.36 


7 

. 43 

1.60 


. 4 

46 

2.6 


. 3 

47 

2,40 


. . 4 

46 

3 


. 6 

45 

4 


. 7 

43 

4.30 


4 

46 



53 

447 


This seems clearly to show that they avoid the full sunlight. 
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I believe, then, that in my previous experiments the yellow 
light was too brilliant for them ; and tlio following experiments 
seem to show that, when sufficiently diffiisocl, they prefer yellow 
to white light. 

M. Merejkowski, however, denies to the Crustacea any sense 
of color whatever. His experiments were made with larvm of 
^alamis and wdtli a marine Oopepod, Dias Imgiremis. These, if 
I understand him correctly, have given identical results. He 
considers that they perceive all the luminous rays, and can distin¬ 
guish very slight differences of intensity; but that they do not 
distinguish between different colors. He sums up his observa¬ 
tions as follows:— 

II resulte de ces experiences que ce qui agit sur les Crus- 
tac^s, ce n’est point la quality de la lumierc, e’est exclusivement 
sa quantity. Auferemeut dit, les Crustacea inferieurs out la per¬ 
ception de toute onde Inminmise et de toiites les differences, m^mo 
tres legeres, dans sou intensite; mais ils ue sont point eapablos 
de distinguer la nature des ondcs, de differentes coixleurs. Jls 
distinguent tres bien rintensitd des vibrations cthorees, lour 
amplitude, mais point leur nombre. II y a done, dans le mode 
de perception de la lumidre, une grande difference entro les Crus- 
tac^s inferieurs et rHomme, et mOme entre oux et les Pourmia ; 
tandis que nous voyons les diffdrentes coulcurs etleurs differontes 
intenaitds, les Crustacea ijifdrieurs ne voxent qu’une scule couleni" 
dans ses diffdrentea variations d’intonsite. Nous percovona dt‘a 
coxileurs comme eoxxleurs; ils ne les per^oient que comme 
lumiere”*. 

It is by no means easy to decide such a question absolutely ; 
but the subject is of much interest, and I have made some further 
experiments, which perhaps I may be. permitted to lay before the 
Society. 

Prof. Dewar most kindly arranged the apparatus for me again. 
He prepared a normal diffraction-spectrum, produced byaRulher* 
furd grating with 17,000 lines to the inch; the spectrum of the 
first order was thrown on the trough. In this case the distribu¬ 
tion of luminous intensity has been shown to bo uniform on each 
side of the line having the moan wave-length, i, e. a little above the 
line D in the yellowish green. 

I placed the centre of the trough at the brightest part of the 

^ * loes infSrieurs diatingwent-ils les coulears V Par M. 0. Merej- 
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spectrum, a little, however, if anything, towards the green end. 
After scattering the Daphnias equably, I loft them for dvo 
minutes, and then put a piece of blackened cardboard over tho 
brightest part. After five minutes more, there were:— 


Obs. 1. 

At the green end. 
. 78 

Ill the dark. 

2 

At the reel end. 
20 

2. 

. 72 

3 

25 

3. 

. 89 

2 

9 

4. 

. 82 

4 

14 

5. 

. 89 

3 

8 


410 

14 

76 


Here the two ends of the trough w'-ere equally illuminated; but 
the preference for the green over the red side was very marked. 

1 then took five porcelain vessels, 7|-mches long, broad, and 
1 deep, and in each I put water containing 50 Daphnias. One 
half of the water 1 left uncovered; the other half I covered re¬ 
spectively with an opaque porcelain plate, a solution of aurine 
(bright yellow), of chlorate of copper (bright green), a ])iecc of 
red glass, and a piece of blue glass. Every half-hour I counted 
the Daphnias in each half of every vessel, and then transposed the 
coverings, so that the half which had been covered was left exposed, 
and vice ver$(t, I also changed the Daphnias from time to time* 

Here, then, in each case the Daphnias had a choice between 
two binds of light. It seemed to mo that this would bo a crucial 
test, because in every case the colored media act by cutting olf 
certain rays. Thus the aurine owes its yellow color to the fact 
that it cuts off the violet and blue rays. The light beneath it 
contains no more yellow rays than elsewhere ; but those rays pro- 
duce the impression of yellow, because the yellow is not neu¬ 
tralized by the violet and blue. In each case, therefore, there 
was less light in the covered than in the uneewered part. 

After every five experiments I added up the 3iumboi^s of the 
Daphnias; and the following Table gives 20 sucb totals, each con¬ 
taining the result of 5 observations, making in all 100. 

My reason for adding one vessel in which one half had an 
opaque cover was to meet the objection that possibly the light 
might have been too strong for the Daphniasso that when they 
went under the sheltered part they did so, not for color, but for 
shade. I was not very sanguine as to the result of this arrange¬ 
ment, because I bad expected that the preference of the Daphnias 
for light would have overcome their attachment to yellow. 

The numbers were as follows ;— 

LINN. TOUBN.—ZOOLOOV, VOL. XTO. 


16 








Wumher of DapTinias* 
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Tlie I'esult was veiy marked. The first two columns show the 
usual preference for light. If the covered half had been quite 
dark, no doubt the difierence in numbers would have been 
greater ; but a good deal of light found its way into the covered 
kxlf. Still the result clearly shows that the Daphnias preferred 
the lighter half. The numbers were 2048 in the dark to 2952 
in the light; and it will be seen that the preference for the light 
was shown, though in difierent degrees, in almost every series. 

The result in the blue gives, I think, no evidence as to color- 
sense. The numbers w^ere respectively 2040 against 2954, and 
were tborefore practically the same as iu the preceding set. 
Since, however, a certain quantity of light was transmitted 
through the blue, the result may indicate a want of sensitiveness 
to the blue rays. 

In the red the numbers were 1928 as against 3072. 

As regards the yellow, the results were very different, the 
numbers being, under the yellow 3090, in the uncovered part 
1904. Here, therefore, we see a very distinct preference, all the 
more remarkable because the amount of light was really less than 
in the uncovered part. 

In the green the numbers were much more equal, namely, 2400 
against 2594. I do not, however, wish for the moment to draw 
any conclusion from these last figures, though I give them for 
what idiey are worth. The colored medium was, I believe, some¬ 
what too opaque. "With a more transparent green, as will be seen 
subsequently, the result would have been very different. 

At any rate the above observations seemed to show a marked 
preference for yellow. Still I thought it might be objected 
that, though the Daphnias obviously pi*eferred the uncovered to 
the shaded half of the vessel, and the yellow to the uncovered 
half of the vessel, perhaps in the former the uncovered water 
was rather too bright, and in the latter the shaded part was rather 
too dark, and that after all the yellow was chosen, not because 
it was yellow, but because it hit off the happy medium of in¬ 
tensity. The suggestion is very improbable, because the obser¬ 
vations were made on several successive, and very different, days, 
and at very difierent hours. I also thought that the green was. 
perhaps too daik; I took therefore a lighter tint, and rearranged 
my little apparatus as follows ;— 

I placed (March 26) 50 Daphnias in a trough (1), covering 
over one half of it with a pale green, and another 50 in a 

10 ^ 
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0 

Tn 

1 

Trough 3. 

Trough 1, 


Groon 

light. 

White 

light. 

ydlow 

light 

Wliito 

light. 

Kxpnscil 

half. 

IJiirlvClKHl 

lllunii nail'd 
hair. 

ITiiillumi- 
tuUnd lijiir. 

March 27, 






15 

28 

22 

12. 

35 

15 

33 

17 

35 

12.25 ... 

32 

18 

28 

22 

37 

13 

36, 

14 

12.50 ... 

27 

23 

33 

17 

86 

14 

25 

25 

1.40 ... 

33 

17 

33 

17 

38 

32 

30 

20 

2. 5 ... 

20 

24 

42 

8 

35 

15 

26 

24 


__ 


—— 



— 




153 

97 

169 

81 

181 

09 

145 

105 

2.25 ... 

30 

14 

36 

U 

26 

24 

35 

15 

3 

41 

9 

18 

32 

21 

26 , 

23 

27 

3.25 ... 

31 

10 

34 

16 

36 

14 

3r> 

15 

5.15 ... 

35 

15 

25 

25 

31 

19 

28 

22 

5.40 ... 

30 

20 

35 

15 

32 

18 

27 

23 



— 




—... 




173 

77 

148 

102 

140 

101 

148 

102 

March 28. 









7.30 ... 

33 

17 

34 - 

16 

35 

15 

30 i 

20 

7.50 ... 

32 

18 

37 

13 

27 

23 

32 

18 

8.10 ... 

34 

10 

33 

17 

29 

21 

30 

20 

8,35 ... 

30 

14 

35 

15 

26 

24 

33 

17 

9. 5 ... 

26 

24 

27 

23 

33 

17 

35 

15 



— 





- 



101 

89 

160 

84 

150 

100 

160 

90 

March 29. 









9.10 ... 

36 

20 

25 

25 

29 

21 

33 

18 

9.25 ... 

30 

20 

27 

23 

35 

15 

_80 

20 

9.40 ... 

19 

31 

25 

25 

29 

21 


21 

9,55 ... 

20 

30 

34 

16 

37 

13 

29 

21 . 

10.30 ... 

30 

14 

34 

16 

20 

30 

26 

24 



—— 








135 

115 

145 

105 

150 

100 

M6 

101 

Total ... 

622 

378 

628 

372 

030 

370 

590 . 

401 


trougli ( 2 ) half of wliidi was covorod yoKuw ({UUmho), 
On one side was a simihix' irongb (3), ono einl of whitdi was 
shadod by a porcelain plate; and on tlio oilier Hi'd<s a ion rill 
trough (4i), one end of wdiich liad a little, though but little, 
extra light thrown on it by means of n tnimu\ As befora, I 
counted the Daphnias from time to time, and txirned tho troughs 
round. All four were in a light room, hut not actually in direct 
sunshine, Tims, then, in one trough I had half tlie wati‘r in 
somewhat green light; in tlie second trough, half tho water in 
yellow light; in4he third, one half was exposed and tho other 
^mewhat darkened 5 while the fourth, on the contrary, gave me 
H contrast with somewhat more vivid light. Jf, then, the JDaphnias 
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went under the green and yellow glass, not on account o£ the 
color, but for the sake of shade, then in troiigli 3 a majority of 
them would have gone under the porcelain plate. On the other 
hand, if the porcelain plate darkened the water too much, and 
yet the open water was rather too light for the Daphnias, then 
in the fourth trough they would of course avoid the illuminated 
half. The results show that the third trough was unnecessary; 
still I will give the figures, as the fourth proves that the Daphnias 
preferred a light somewhat brighter than the ordinary diffused 
light of the room. 

It may be said that perhaps in the previous experiments (p. 208) 
the red and blue 'were too dark. I therefore took a very pale 
solution, and counted the number 20 times for the red and 10 for 
the blue, placing the yellow in another trough, as before, for 
comparison. The preference for the yellow was as marked as 
ever. In the experiments with the red and yellow the numbers 
were res|)ectively 


Trough 1. 


Under the In the 

yellow. uncovered half. 

670 830 


Trough 2. 

. 

Under the In the 

rod. uncovered half 

498 502 


When therefore the red solution was sufficiently light the 
Daphnias Avero iudificrent to it. In the experiments with light 
blue the numbers were :— 


Trough 1. Trough 2. Trougli 3. 

.. -- I- -II.. - 1.-^ I. -1- r- ..-. 


.. ■■ 

- ^ 


- 

. . 

... 1 .^ 

Under 

In the 

Under 

In the 

Under 

In the 

the 

uncovered 

the 

uncovered 

the porcelain 

Uncovered 

yellow. 

half 

blue. 

half. 

plate. 

half 

687 

818 

286 

714 

33G 

064 


Olio other possible objection alsc suggested itself to me, I 
thought it might be said that the Daphuias w^ent under the 
yellow and the green not on account of any preference for yellow 
or green light, but on account of the shelter afforded by the 
covering. To test this, I covered one half of a trough over with 
transparent glass, leaving the other uncovered ^ but after 20 
observations I found the number of Daphnias in each half was 
practically identical. The mere fact of the covering therefore made 
no difference. On the whole, then, it seems to me that tlio 
Daphnias have the power of distinguishing between light of dif¬ 
ferent wave-lengths, and that they prefer the light which we call 
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yellow and green. Vhetlier it actually ap}K^a,rM to iluun as it 
docs to txs is of course anotlior and a nioro dini<;uli- (jiioHiion - 
one, moreoTer, not yet solved even lor tlu^ higher aniiufilN. Noi* 
would I necessarily claim for them any msi,h(‘tii* oi hcfuit v ; 
but it must he reiiiemberod that tliey IVcd on miimte aigm and 
other minute vegetables, the prevalent colors ol whicli are, ycdlow, 
yellowish green, and green. There is therefore nui hing impro¬ 
bable, d priori, but rather the reverse, in their prelVrenoe {‘or iln^se 
colors. 

It will be observed that though in these vossela the Daphnias irindt^ 
their preference unmistahable, there were always a certain ninnln'r 
in the least popular part. This is natural, because m i he ]>oh1I jou 
of the light half was reversed every observation, the Dapimias had 
to swim across the vessel, and some naturally did not lind tlu*ir way 
to the favourite part. Then, again, in any considera,ble numhers of 
Daphnias some arc changing, or have recent ly changed, their Hkin, 
and are therefore more or loss uiaetivo. M'o]*eover, in pm-e waler 
the desire for food must often overpower any prtd‘t‘rtMic(‘ for oru' 
color over anothei*. To such causes as those wo musii, I think, 
attribute the presence of so many Daphnias in the first vessel nt 
the opaque end, and in the second in the uncovcjred part. 

Still, it was of course not impossible that the pr(‘Honci^, for in¬ 
stance, of a certain number under the red and blue was dm^ ti^ a 
diiferonee of taste, that though the majority ])rofi*rred yellow, 
there might be some preferring blue or red. h^st this 1 trierl 
the following experhnent. I placed, as befon^ 50 Ihipluiitis in 
three of the vessels, eoveiing one half of one with the yellf>vv, of 
a second with blue, and the third with r<nL J then from time to 
time, at intervals of not less than half an hour, rmntived ilmnc^ 
which were in the uncovered part and replaced th(*:m wn‘th an 
equal number of fresh ones. If, then, somo Daplui ins predbrr^at 
red or blue, I ought thus to eliminate the others, ami gradually to 
get together 50 agreeing in this taste. This, howovor, was not 
the case. In the first experiment, an hour after the Daphnias 
were placed in the vessels there were, out of 60, 41 under the 
yellow, 16 under the red, and 16 under the blue, the remaining 0, 
S4, and 35 respectively being in the uncovered portions. These, 
then, I removed and replaced by others. After doing this five 
times, and thus adding 80 in the yellow division, 187 in the red, 
^hd '200 jin thf blue, the numbers were 87 under the yellow, 16 
, , under the 0, under the blue* 
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In tlio second experiment, the numbers after the first hour 
were 32 under the yellow, 10 under the reel, and 11 under the 
blue. After five obseryatious, during wliich 86 were added to 
the yellow division, 188 to the red, and 180 to the blue, the 
numbers were—under the yellow 35, red 11, blue 15. 

In the third experiment, the numbers after half an hour were 
40 under the yellow, 14 under the red, and 8 under the blue. 
After five observations, during which 73 were added to the yellow, 
186 to the red, and 206 to the blue, there were—under the yellow 
43, under the red 15, and under the blue 7. 

In the fourth experiment, the numbers, after half an hour, were 
38 under the yellow, 15 under the red, and 14 under the blue. 
After six observations, during which 80 wt^re added to the yellow, 
166 to the red, and 176 to the blue, the numbers were—under the 
yellow 30, under the red 19, and under the blue 10. 

In the fifth experiment the numbers, after half an hour, were 
40 under the yellow, 14 under the red, and 13 under the blue. 
After 7 observations, during which 86 were added to the yellow, 
263 to the red, and 272 to the blue, the numbers were—under the 
yellow 38, under the red 13, and under the blue 15. 



Yellow. 

Bed. 

Blue. 

1st observation. 




At the beginning .. 

. 41 

16 

15 

„ end. 

. :i7 

15 

6 

2nd observation. 




At the beginning .. 

. 32 

10 

11 

„ end........ 

. 35 

11 

15 

3rd observation. 




At the beginning .. 
„ end........ 

. 40 
. 43 

14 

15 

8 

7 

4th observation* 




At the beginning .. 

. 38 

15 

14 

„ end........ 

. 30 

19 

ifi 

5th observation. 




At the beginning .. 

. 40 

14 

IS 

„ end 

. 38 

13 

15 


I conclude, then, that the presence of some of the Daphnias in 
the rod, blue, and violet is more or less due to the causes above 
indicated, and not to any individual preference for those colors* 
My experiments, I think, show that, while the Daphnias 
prefer light to darkness, there is a certain maximum of brilliancy 
beyond which the light becomes inconveniently bright to them, and 
that they can distinguish between light of different wave-lengths* 
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J giLippofcje it wonkl l)e impossible to prove that they actually 
perceive colors; but i.o suggest ibat the rays of various wave¬ 
lengths proclu(*e OB their eyes a dillbrent impression oilier than 
that of color, is to propose an entirely novel hypothesis. 

At any rale, I think 1 have shown that they do distinguish 
between rays of dillerent wave-lengths, and prefer those which 
to our eyes appear green and yellow. 


The Asteroidea of ILM.S. ‘Ohallcngcr’ Expedition.—Part H. 
By W. Percy Sbabek, E.L.S., E.G.8, 

LEoud May 3, 1883.] 

[Published by perruission of the Lords Ooinmissionors of the Treasury.] 


Eamily AsTROPECTXisriDi!!3. 

Subfamily PoRCELBAHASTERinjlS. 

Bays live, more or less produced. Marginal plates in superior 
and inferior scries, thin, himelliforiti, apparently nuked, or covered 
only by an exiremclj thin epidciunal tiasue. Abaciinal area 
covered wdth membrane, beset with simple spiniforous spicules or 
pseudo-paxilhe, wdiioli occupy the whole or only a liinihul portion 
of the area. A central epiproeial prominence, more or less 
defined, fxcqxiently developed into an elungaie tuhuhir prolonga¬ 
tion. Actinal interradial areas more or less oxiensivt^, paved 
with thin sqnamiform ventral plates, more or less regularly 
disposed and covered with delicate membrane. Adambukcral 
plates elongate, simple, bearing spines (ono to five in number) 
on the furrow-margin only; or may have ono or more series of 
small papilliform granules on the outer part of the plate* Cri¬ 
briform organs along the vertical sutures of the marginal plates 
in the interbrachial angles, Ambulacral sncker*feet in simple 
pairs,; with conical pointed tips* Madreporiform body placed 
dose to the marghial plates. . : 
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of Genera inclined therein. 


A. Ventral plates naked. Adambulacral flates 
with a single series of spines on furrow-margin 
only. Terminal plates large, and armed with 
conspicuous spines. Cribriform organs 1-9 
in number. 

a. Tubular epiproctal elongation. Dorsal mem¬ 
brane with simple spiniform spicules. 
Ventral plates not imbricated. Ambu- 
lacral furrows wide and exposed. Rays 
more or less turned back. Cribriform 
organs 1-3: component structure lainel- 

liform. 

No tubular epiproctal prolongation. Dorsal 
membrane wdth pseudo-paxillae. Ventral 
plates imbricated and arranged in columns. 
Ambulucral furrows narrow and concealed. 
Rays not revcrtible. Cribriform organs 
5-9 (3 in one case only): component 
structure papilliform. 

a. Rays very long. Supero-marginal plates 
with long, robust spines, forming a single 
scries along the median line. Ambu- 
lacral spines long and needle-shaped, 
radiating apai't. Marginal plates united 
along the median line of the ray. ...... 

jS. Rays short. No spines on the supero- 
marginal plates. Ambulacral spines 
short, compressed, forming independent 
series or fans. .... 


PORCELLANASTER. 


Styracasteb. 


Hyphalaster. 


B. Ventral plates covered with spiniform granules. 

Adambulacral plates with papilliform spinelets 
on the outer portion of the plate. Terminal 
plates very small and inconspicuous, unarmed. 

Cribriform organs 14 in number* .. Thoracasteb. 

lifote on the ** Grihriform Organs!^ —A pecnliar structure, 
apparentlj associated with special functions, occurs in this 
group; and, in the form here described, is as yot unknown in 
other Starfishes. The structure in question is situated on the 
marginal plates in the iiiterbrachial angle j and the number of 
the supposed organs, which is constant in a species, may vary 
from one to seven or eren more in each angle. The fallowing 
brief account will indicate the general character of> the organ 
throughout the series. In Forcellmaeter the marginal plates 
are of uniform thickness, and form a level plating, the successive 
plates fitting close together and are not separated by any vertical 
furrow or marginal bevelling of the plate. In a species possess¬ 
ing only one of these organs in each angle, the structure about to 
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be described is located in the median intorbracliial line, and 
consists o£ a number ot greatly eomprosMod spineletH or lamella? 
arranged in Yertical parallel lines. Each of the lines thus 
formed is equal in leiigtli to the height of fclu'. I wo series of 
marginal plates and is invested with ineuibrane. Ten or more 
such lines or pseudo-lamella} are present on either side? of the 
median iuterbraebial suture; and these do not stand tquito per¬ 
pendicular to tlie plane of the marginal plates, but are directed a.t 
a slight angle towards the median suture. At the upper or 
aboiMl extremity, wliore the organ tonniiiates on tlio tlorsaJ area., 
there is a grouping of the spinolets that belong to the dorsal 
membrane, which are also leather more rol)ust here than else?- 
where on the surface. At fclie lower extremity of ilie organ, the 
outer lamelliB are rather shorter than the inner ojics, and each 
being less than the next inward, a rounded outline is given to 
the lower or adoral extremity of the orgn-n. EivtJ or six llathmod 
spinelets, directed upward and slightly inward, arc placed round 
this semicircular margin and form an (d(‘gant Fringe or comb, 
which closes over, as it were, upoti the Rorics oF lamellm* 

On examining this organ microscopically it is found that the 
lines or lamella are made up of Bcrh^s of small lamelije, phtced 
end to cud together, thus forming an apparently conlinuouH 
line. Each component part or individual laniolla stands up-» 
right upon its own rounded scale-like base; and the larneJlar 
plates are made up of a Rlnglu series of delicate rods united by 
irregular dissepiments, the whole strmiiura being eov4*red with a 
membrane, which appears to have been furnished with vibra^tilo 
cilia* The seale-like plate which forms the basal poriioti is 
directly superposed upoji the surfacoof the marginal plates, tins 
parts occupied by the organ being slightly hplh»wed out for its 
reception, The.outermost Imes (pBoudo-lmnelhr) are eompoBod 
of thicker individual , lamclto than any of the others, and these 
integral lamellm stand wddor apart and roi^milile flattened spine** 
lets, each built up of several sorios of rods* On the upper 
portion of each line transition can be traced from the delicate 
lamelte, above described, to the simple rounded cylindrical 
Spinelets of the dorsal membrane, 

Judging from the position and character of this organ, as well 
from Its relation to the dorsal area, it is not improbable that 
i§' a percolator; and in, such a case it might 

perhi^i.be’'1too1^i^,'U|>on'a^ the ’ homologue, of the minute ciliary’ 
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sj^iiies whicli border the vertical furrows that run between the 
consecutive marginal plates in Astropecten and other forms. 

As the structure is very constant and appears to form a reliable 
specific character, useful in determination, I propose for the sake 
of brevity to speak of it in the descriptions which follow under 
the name of the “ cnhriforni organJ^^ 

In species which have more than one of these organs in each 
interbrachial angle, the additional ones occur on the vertical 
sutures immediately succeeding on either side of the median line, 
and are identical with the median organ just described. No 
case of irregularity or intermission occurs in any of the specimens 
1 have examined. The number of cribriform organs present in 
each angle appears to bo always constant in a species ; and 
species exist which possess 1, 3, 5, 7, 9, or even 14 of the oi^gans 
respectively. The organ varies in the difierent species as regards 
its breadth, the number of vertical parallel lines or pseudo- 
lainellm which compose it, and the character of the integral 
calcareous bodies of which those latter are formed. In Por- 
cellmaster the compoBent parts are strictly lamellar in form, as 
described above ,* whilst in the allied genera Bigm- 

and Tkomoader the corresponding elements are papil¬ 
liform. 

PoBCELDANASTEK, WyvsilU TlionmiL 

Rays five, comparatively short, upturned at the extremities and fre¬ 
quently reverted over the dorsal area. Disk more or less inflated. Supero- 
miirginal plates not united along the median line of the ray, usually bearing 
a spine; and these form n series on either side of the ray. Abactinal 
area covered with membrane, beset wholly or in limited areas with simple 
spiniferous spicules. A more or less elongate tubular epiproetal prolon¬ 
gation * is present in the centre of the disk, which may be equal in length 


* Prof. B, Porrier has recently published a note (Oomptos Roudns, Bocomber 
X882, p. 1371)) on, two small Starfishes obtained olF the north coast of Spain, 
from a depth of 1900 and 20fi0 metros respeetivoly. A new genus has been 
established for their i»eoept4on, and named Oaidader, in reference to the dorsal 
podunelo with which they are furnished. Both specimens are very small, the 
larger of the two measuring only 5 miliim. from the centra of the disk to the 
extremity of a ray; whilst in the smaller one the embryonic plating of the disk 
is still present. The few striking characters briefly mentioned by M, Perrier 
accord in ovary particular with Poreellanasier : and, as far as I am able to judge 
from the meagre information, I am constrained to regard these interesting 
Bfcarflshas as young forms of some species of that genus. As to their identity 
with, or disti’ncfion from, the more western Atlantic species P. Wy. 
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to the radius of the disk. Actinal interradial areas paved with thin plates, 
more or less regularly disposed, but not imbricating and not arranged in 
definite columns, covered with delicate membrane, Ambulacral furrows 
wide and exposed. Ambulacral spines one to three in number, elongate, 
tapering and sharply pointed, usually radiating apart. Cribriform organs 
one to three in number. Terminal plates large and robust, armed with 
prominent spines. 


Synopsis of Species lierein described. 

A. One cribriform organ in each angle. Ambulacral spines 
2-3, No segmental pits or papillie. 
t Kays short. Dorsal membx*ane with spinelets confined 

to limited areas .. cmuleus. 

tt Kays long. Dorsal membrane entirely covered with 
spinelets. 

^ Rays tapering. Spines on each supero-marginal plate, 
long and delicate. Terminal plate small, with 5 
spines. Spinelets of disk clavate. caulifer. 

Rays broad and robust. Spines on two plates only, 
stout. Terminal plate large and tubercular, with 
3 spines. Spinelets of disk cylindrical . fuberosus. 


B. Three cribriform organs in each angle. One ambulacral 
spine. Segmental pits and papillae, 
t Kays long and robust. Dorsal membrane entirely covered 
with spinelets. Spines on each supero^marginal plate, 

long and thick .... 

tt Kays short and delicate. Dorsal membrane with spinelets 
confined to limited areas. No spines on the supero- 
marginal plates or only rudimentary .. gracilis. 


PoROELEA-NASTER cjsRUEEtJs, WyvlUe Thomson. 

Porcellanaster ceruleua, WymlU Thomson{\%n)f Voy.of^ Challmigcr,’" 
Atlanticf vol. i. p. 378, figs. 97 & 98, 

Marginal contour substellatc, with five moderately developed 


X am not in a position to express an opinion. The smallest oxamploH of that 
form with which I am acquainted are larger tlian those natued Oaukder 
pedunmhtus by M. Perrier. 

In referring to the alliance of his typo with GtenoHsomt mj friend and 
colleague states that the marginal plates of tho young specimens under 
discussion form only a single row, I venture to think that on closer exami¬ 
nation a double row (i e, supero-marginal and infero-marginal series) wiU be 
found to exist, as is distinctly tbe case in Ctmwdisom. 

The interesting form recently described by Damelssen and Keren under tbe 
nwe of Ilyas^er mimUlk (Hyt Mag. f. Naturvidenek, 1883, bd. xxviii. 1, p. 4) 

, is udque^onably more nearly allied to the genus Astropecten than any of 
the forms under ,no^ee^ 
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rays proceeding from a truly pentagonal body-disk, the lesser 
radius being in the propostion of 48-50 per cent.; 12=22 millim., 
r= 10*5 millim, (the largest example). When viewed from above, 
the rays seem comparatively small and have the appearance of 
springing somewhat rapidly from the angles of the disk, the 
interbrachial angle being very wide and not unfrequently quite 
straight or even curved outward, rather than rounded. Disk 
more or less gibbous and inflated, the height being sometimes 
equal to one third of the greatest diameter, but generally less. 
The arching or inflation of the dorsal surface extends along the 
ray and tapers off wdth a graceful curve towards the extremity, 
wdiich causes the rays to have a very short appearance when 
seen in profile. 

Dorsal area covered with a thick coriaceous integument, the 
usual meshwork skeleton of calcareous plates being altogether 
wanting. The membrane is indurated with a number of minute 
circular spicules, some of which bear a vertical spinelet, resembling 
the surface-spicules of Thyonidium and other Holotburoids. 
These'spinelets are sparsely distributed over the central portion 
of the dorsal area and along bands that run therefrom to the 
arm-angle, in the median interradial line. The spinelets are 
long and thin, and being made up of fine calcareous rods united 
by short transverse dissepiments present, under the microscope, 
a very open structure somewhat resembling the delicate hair-like 
, spines of certain irregular echinoids. The spinelets are clothed 
Avith thick investing membrane, w^hich not unfrequently develops 
a knob at the extremity, and gives a club-shaped character to the 
appendage. A more or less prominent tubular epiproetai pro¬ 
longation is present in the centre of the disk 5 in some examples 
measuring between two and three millim. in length, hnt shorter 
in others. It is a subeyliudrical tube loss thaii a millimotro in 
diameter, springing directly from the dorsal area, tapering very 
slightly towards the extremity, and is indurated with a close 
plating of very minute spinulate spicules. 

Marginal plates form a deep conspicuous band, and stand as a 
perpendicular wall in the interbrachial angle, bending gently 
inward above and below. Along the rays the supero-marginal 
series arch well over on the dorsal surface, and leave only a very 
constricted space along the median line of the ray between the 
corresponding plates of either side. The superior series are 6 
or 7 in number exclusive of the terminal, are bounded by straight 
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lines, and vary from a quadrate to a siibrhoinbic form according 
to position* Tbe height and length are nearly equal, the latter 
being usually the greatest, although in some specimens tlie pro¬ 
portions may be reversed. Normally each of the siipero-marginal 
plates bears a short conical spinclot on its upper edge ; hut not 
unfrequeutly these become aborted into little more than tubercles 
and are sometimes absent altogether, especially in those plates 
which are innermost in the arm-angle, and sometimes also on the 
pennltiinate plate of the ray. The terjjiinal plate is moderately 
large and prominent, with the dorsal surface slightly tubercular, 
the adoral margin deeply indented in the median line, and the 
lateral angles fully rounded. The whole plate is directed at a 
slight angle upward in relation to the ray, a circumstance which 
emphasizes the strongly upturned appearance presented by the 
ra\ s, the general habit of which seems always to bo more or less 
bent upward or backward. Three moderately robust spineiets 
are borne on the terminal plate—one placed at the summit of tbe 
tubercular swelling in the median line of tiie ray and tlirceted 
vertically upwards; and two somewhat smaller ones, which 
stand one on either side at the extreme anterior lower angles of 
the plate and directed outward. The infero-marginal plates 
usually correspond both in number and in length with the com¬ 
panion superior series; but Bometimos a little irregularity occurs 
at the extremity of the ray, and au additional plate may be pre¬ 
sent. The inforo-mai'ginal plates are not so lugh as the superior 
series, and are longer than high, excepting perhaps one or two of 
the innermost plates of the angle. The Ycntral edge of the 
plates is curved outward, which gives a festooned appcara-ncc to 
the lower margin of the scries ; and after I lie first two plains iji 
the arm-angle the succeeding ojics have their ])ro\imal mid 
higher than the distal end, so that ihc series tapors oil* gradually 
towards the extremity of the ray. Cribriform organs, one in 
each intcrhrachial angle?, ratlier broad and well dolhted; struciuro 
lamelliform {ef. description above). 

Ambulacral furrows wide, open, straighi, tapering from the 
month to the extremity, occupying nearly the whole of the 
under surface of the ray. Adambulacral plates rather short and 
broad, with the adoral and aboral extremities somewhat incurved, 
leaving a small cavity between adjacent plates, which is filled in 
with uiembrana. Each plate hears two short, shiferpiy-^pointed, 

■ spiuelats, the,adoral one being' longest, ' The 
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spiiielets are placed slight]j oblique, aud are covered with an 
investing membrane which unites them together at the base aud 
joins them up to the neighbouring pairs, concealing to a certain 
extent their actual size and shape. 

Month-plates moderately large and prominent, sharply up- 
tmmed along the line of junction, forming a swollen, semitu- 
bercnlar keel considerably elevated above the general surface of 
the ventral area. A single mouth-spine is borne at the mouth- 
angle, placed on the line of snture and directed inwards ; and 
tw^o smaller, compressed, subtriangular mouth-spines stand on 
the margin of each mouth-plate near their ahoral extremity. No 
secondary mouth-spines are present on the surface of the mouth- 
plates. 

The peristome is wnde, occupying fully two , fifths of the 
ventral area of the disk ; and the mouth is situated in the centre 
of a naked leathery membrane and furnished with a well- 
developed muscular lip. 

The interbraehial areas form a fairly regular equilateral 
triangle—the distance from the innermost point of the mouth- 
angle to the place where the area terminates and the marginal 
plates join up immediately to the adambnlaci’al plates being 
about halfway out on the ray, and approximately equal to the 
base of the area that extends along the arm-angle. The area is 
covered with a compact pavement of calcareous plates, sub- 
hexagonal or subquadratc in form, arranged in columns parallel 
with the median iuterradial line. The wdiole is covered wdth a 
thick membrane, through which the plates are scarcely per¬ 
ceptible until the specimen is dried. 

The madreporite is large and conspicuous, subcircular or oval 
in form, and situated in an intorradium close up to the dorso- 
marginal plates, and consequently adjacent to the cribriform 
organ. Sometimes it is subtriangular in contour, with the biise 
directed to the margin, and the strisD form lines sharply bent at 
an angle, running more or less parallel with the sides of the 
triangle, the open angle being directed towards the base. 

Colour, in alcohol, yellowish white, with a hluish-grey shade over 
the disk. The marginal plates aud the aeiinal interbraehial areas 
have a peculiar glazed appearance, consequent on the character 
of the investing membrane. 

Station 45, Lat. 88^ 34' N., long. 72° 10^ W, Depth 124D fms.; 
bottom temperature C.; mud. 
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Station 46. Lat. 40^ 17' N., long. 66^ 48' W*. Depth 1350 fjns.; 
bottom temperature 2°*3 0.; mud. 

Station 47, Lat. 41° 15' IST., long. 65° 45' W. Depth 1310 fma.; 
mud. 

POBCELLANASTEB CATJLIEER, U. Sp, 

Bays five, moderately long and slender, not much broader at 
the base than at midarm, tapering only slightly. Interbrachial 
angles rather flatly rounded; the lesser radius in the proportion 
of 30 per cent.; i2=21 millim., 6*5 millim. Disk high, 
gibbous, and much inflated. Dorsal area covered with an integu¬ 
ment, beset with spinelets, excepting at the very base of the 
rays. The spinelets are simple, delicate, clavate or thickened at 
the extremity, covered with membrane, and rather widely spaced. 
Large papulse-like bodies are interspersed here and there. 
Tubular epiproctal prolongation very long, nearly equal to the 
lesser radius, rather narrow and tapering towards the extremity. 

Marginal plates moderately high, forming a perpendicular wall 
in the interbrachial angle, but arching over on the dorsal surface 
of the rays, and leave only a narrow space along the mediati line 
between the corresponding plates of either side. The supero- 
marginal series are seven in number, exclusive of the terminal; 
all are longer than high, and each carries a long, delicate, acicular 
spinelet. The terminal plate is largo and elongate, very slightly 
prominent dorsally, and flattened; and normally carries three 
spinelets, though sometimes more are present. These are longer 
than the spinelets on the other suporo-marginal plates and are 
delicate and acicular; one is placed above tlio termiiKition of 
the ambulacral furrow, and one on eithei' side a little benonth. 
Occasionally one or both of those lateral spines may be roduplifled, 
thus producing the additional iiumber. The iuforo-marginal 
plates coi^rcspond in number and Itmglh with the superior 
series, and are, like thotn, longer than high ; they do not curve 
round on the actinal surface of tho ray, which is flat, Oribrifonn 
organs, one in each angle, very broad, well dofined, and with a 
deep depression down tho median line; structure lamolliform. , * 

Ambulacral furrows broad, open, and straight. Adatnbulacral 
plates small, rather elongate iu the direction of the ray and rather 
widely separate. The margin towards the furrow is incurved, 
and the, adoral extremity is somewhat scooped out and has the 
miargfn slightly lipped, the aboral extremity of the next plate 
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being rounded, thickened, protruded, and lipped in corre¬ 
spondence ; but the two do not join up closely, and a narrow 
vacant space is left between. Ambulacral spines two, ininiite, 
delicate, acicular and sharply taperinir, the adoral one longest 
and placed at the extreme adoral end of the margin of the plate, 
and the companion spine situated at the commencement of the 
curve along the fniTow-margin ; the long spine is consequently 
directed almost transversely across the furrow, whilst the small 
spine stands at an angle of about 45° to it. 

Mouth-platos rather broad and suboval, elevated into a mode¬ 
rately high and well-rounded keel, a small elliptical space being 
left between the two adjoining plates near the middle of the 
median line. The ahoral extremity of the plates is gracefully 
rounded, and the- margins of the plates do not meet along the 
lower portion, but leave a triangular outline of the odontophore 
visible. Mouth-spines: one short conical spinelet at the adoral 
peak of the mouth-angle, standing at the junction of the two 
plates; and two small spinelets, similar to this, on the lateral 
margin of each plate. The aboral spinelet is placed near tlje 
middle of the margin, and the companion one, which is smaller, 
nearer the adoral extremity of the plate. All the mouth-spines 
are smaller than the ambulacral spinelets. 

Interbrachial areas small, subtriaugular, covered with mem¬ 
brane ; plating irregular and small. 

Colour, in alcohol, greyish white, with a darker shade of bluish 
grey over the disk. 

Station 191. La-t. 5° 41' S., long. 131° 4' E. Depth 800 fms,; 
bottom temperature 3®'9 C.; mud. 

PoxtonnuAKAsrsB amBEBoaus, n. sp. 

Bays five, interbrachial angk*s w’cU rounded, the minor radial 
proportion being 32 per cent.; i2=sl8'5 millim., milllm. 
The rays spring gradually trom the angle and taper moderately 
towards the extremity, maiiitaiuing a robust character through¬ 
out. Disk not high, and very slightly inflated. Dorsal area 
Covered with a ratimr fleshy integument besot with simple spine¬ 
lets somewhat closely placed; these are short, cylindrical, obtuse, 
covered with membrane, and occupy the whole of the surface 
excepting only the extreme angle at the base of the ray. A well- 
developed epiproctal tubular prolongation rises from the centre 
of Hte domal area, and is nearly equal in length to the distance 

mm. zoonoux, voii. xvii, 17 
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between tbe centre and the inner edge of the marginal plates in 
the arm-angle; it tapers very slightly towards its extremity and 
is indurated with spicular spinelets like the rest of the dorsal 
membrane. 

The marginal plates form a deep margin and curve over 
roundly in the interbrachial angles, the inferior as well as tlio 
superior series being visible from above. Upon the rass the 
superior series arch well over and almost meet in the median 
dorsal line, giving to the ray a more or less suhcariuate character. 
The supero-marginal plates are four in number from the 
median interbrachial line to the extremity, exclusive of the large 
terminal plate, and all are distinctly longer than high. The 
second and third supero-marginal plates fi*oin the interbrachial 
line bear short conical upright spinelets ; but all the rest are un¬ 
armed excepting the terminal plate, wliich carries three spines— 
one at the extremity in the median line of the ray, and one on 
either side at the anterior extremity of the inferior margin of the 
plate. The terminal plate is swollen and prominently tubercular 
dorsally, and is excavated on its outer extremity for the passage 
of the terminal ambulacral tube. In one ray of the spocimen 
under notice, the penultimate supero-marginal plates are also 
swollen and ankylosed, in such a manner as to resemble the 
terminal plate, and hear a single spinelet. Tlie infero-marginal 
plates are five in number, and are much shallower than the 
superior series and also shorter. The two series consequently 
do not correspond, a result probably brought about by the 
extreme development of the terminal plate, which occux>ies the 
space both of supt'rior and inferior plate. Cribriforju organs 
one in each angle, rather broad and with a deep depression down 
the median lino; straoture lamolliform. 

Ambulacral furrows wide and open, occupying nearly the 
whole of the actinal surface of the ray. Adambulacral ])lates 
small, and form regular triangular prominences which indent, as 
it were, the margins of the furrow. Ambulacral spines two on 
each plate, short, subconical, sharply pointed or thorn-like, 
side by side on the aboral side of the projecting angle j th^ 
are consequently directed aborally and at an angle towards the 
ftirrow, diverging also slightly from one another. 

Month-plates rather large, forming an acute angle adorally, 
>rith an eleyated angular ridge along the line of suture, each 
plate being strongly bent downwards and having the upturned 
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edges compressed together to form the keel. The a,l)03‘al ex¬ 
tremity is more elevated than any other part and presents a 
sharp angular peak, the mouth-plates sloping down therefrom 
wdth a graceful inward curve to the level of the interbrnxrliial 
area, A single short conical mouth-spine is placed at the ex- 
ti-emity of the adoralpeak; and two others, about equal in size to 
the ambulacral spines, stand on the lateral margins of each plate, 
the most adoral of the two being situated nearly midway be¬ 
tween the extremities of the margin. 

The aetinal interhrachial areas are small and sagittiform in 
outline, and do not extend beyond the third adambiilacral plate. 
The plates are small, subregnlar, transversely elongate on the 
outer portion of the aren,and with a tendency to imbricate, this 
character, however, being so faintly presented that it is difficult 
to say whetlier imbrication really exists or not. 

Colour, in alcolml, greyish white, rather dax’ker over the 
dorsal area of the disk. 

Station 287, Lai, 34® 37' N., long. 140® 82' B, Depth 1875 
feis.; bottom temperature 1®‘0 C.; red clay. 

POECErmANASTEE OEASStJS, U. Sp. 

Eays five, elongate, robust, gradually tapering from the base 
to the extremity. Disk small. Interbrachial angles well 
rounded, the lesser radius being in the proportion of 30 per 
cent.; JK=:85 millim., r=10*5 miliim. Disk not high and only 
slightly inflated above the level of the inargiual plates. 

Dorsal area much contracted in consequence of the inward 
arching of the marginal plates, these latter forming a broad 
border enclosing a regular pentagonal area when seen from 
above. The whole dorsal area, excepting a very small space at 
the base of the rays, is beset with simple spinelets, uniformly 
distributed over tbe surface and moderately well spaced, the 
spinelets being very small, short, cylindrical, and invested with 
membrane. In the interspaces between the spinelets, small 
papulsa may, with difficulty, bo detected here and there; in 
external appearance they resemble the, spinelets, but are rather 
larger and thicker, A broad, tapering, epiproctal tubular pro¬ 
longation, about 8 millim. in length, is present in the centre of 
the disk. 

Marginal plates high, arching inward, and forming a sloping 
or bevelled edge to the disk in the interbrachial angles; and with 

17 * 
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a similar inclination also eontinued along the rays. The dorsal 
surface of the rays is consequently arched, and the supero-marginal 
plates of the two sides almost meet in the median lino, being 
sejparated only by a narrow furrow. Tho aetiiial surface of the 
ray is flat. The supero-marginal plates arc higher than long, and 
each bears a large robust spinelet nearly as long as the height 
of the plate. The innermost spinelet on each side of the arm- 
angle is smaller than any of the others. There arc seven supero- 
marginal plates from tho arm-angle to the tip of the ray, 
exclusive of the terminal plate. This latter is largo and very 
prominent, compressed laterally, high, tubercular and rounded 
dorsally, and beai’s four spines—one placed in the median line 
above the termination of the amhulacral furrow, and one ou either 
side of the furrow at a lower level, all the three being close 
together at the very extremity; whilst the fourth spine is placed 
in the median line well back on the tubercular elevation of tho 
terminal plate. The iufero-marginal plates, which are nine in 
number, are longer than high and do not curve round on the 
actinal surface, but rise abruptly at a sharp angle to it# At the 
extremity of the ray there are occasioi^ally two or three small 
irregular supplementary plates intercalated between the dorsal 
and ventral series, but which in no way interfere with the form or 
position of the termintil plate. Cribriform organs three in each 
angle, well separated, the median one broadest, each with a 
depression down the median line; structure himelliform. 

Amhulacral furrows wide, straight and open, Athimbulacral 
plates elongate in the direction of the ray, their form simulating 
the appearance in outline of caudal vertobne. Each bisars a 
single short curved amhulacral spinelet articulated at tho adoral 
extiomity of the margin and usually dirccieil iraiisverselj across 
the furrow, or sometimes at an angle more adorally, tho (iurvaturo 
of the spine being downwards. Midway between the extremities 
of the plate is placed a small, thin, somicirculur scale-like papilla, 
with the straight base upon which it is articulated running parallel 
with the furrow, and having the rounded free lip directed out- 
wm-^d. Eaeli of these papillm shut down upon a small cavity or 
pit, the function of which is as yet unknown. The cavities are 
filled with very fine dark-eoloured matter, which may either bo 
m,u,d or excreted matter. I shall speak of these structures as 
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Mouth-plates large aiad prominent, the mouth-angle presenting 
a broad well-rounded keel. At the aboral extremity there is a 
graceful slope ; the margins of the plates are united, and do not 
expose the odontophore. In the median line of the keel, how¬ 
ever, midway between the extremities, a hollow elliptical space 
occurs where the margins of the plates do not meet, The adoral 
extremity is somewhat rounded, and a single short conical spine- 
let is borne at the union of the two plates, occasionally with a 
small secondary companion standing above it. No other mouth- 
spines are present on the plates. On the side of each mouth- 
2)late two of the segmental ]>its and their papillse are ]>resGnt: 
the aboral one is the larger of the two, and is placed rather 
nearer the aboral extremity than midway on the plate, the 
smaller pit and papilla being about equidistant between the adoral 
extremity of the mouth-plate and its larger companion. Actinal 
interradial areas very small and subtriangular, covered with a 
leathery skin through which the plating is scarcely discernible. 

Colour, in alcohol, yellowish grey, with a brownish shade near 
the disk, darkest near the borders of the area adjoiuing the 
marginal plates. 

Station 286, Lat. 83® 29 '8., long. 133® 22' W. Depth 2335 
fms.; bottom temperature 0®'8 C.; red clay. 

POECELLANASTEB OBACIIiTS, n. Sp. 

Bays five, rather long and slender, slightly tapering, somewhat 
'flattened. Interhrachial angles wide, the immediate arm-angle 
being more or less straight. Minor radial proportion 4i5 per 
cent,; 22=10 millim., millim. Disk moderately high 

and inflated. Dorsal area covered with a thin membrane. 
Spinelets, borne on spieule-Iike jdates, confined to bands along 
the interradial lines, and a few surrounding the epiprocial tube, 
the radial area being entirely without spinelets. The spinelets 
are very minute, little more than microscopic spicules, elongate, 
cylindrical, not tapering, covered with a thin membrane through 
which the calcareous base and shaft are distinctly visible. The 
tubular epiproctal prolongation is moderately well developed, 
broad at the base and tapers rather rapidly, 

Marginal jflates not liigli, forming an almost perpendicular wall 
which bends inward very slightly; they do not arch over on the 
sides of the rays and their curvature produces only a slight 
rounding of the margin. The dorsal area of the ray is fiat, and 
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the space whicli intervenes between the margiiinl plates of eilluT 
side is covered with membrane. This baud is nearly uniform in 
breadth throughout, and is equal to ono tliird of the greatest 
breadth of the ray; it extends up to Urn oxtroniity, the adoral 
margin of the toriniiial plate being indented for its continuation. 
The supero-marginal plates are eight in number, counting from 
the median interbrachial line and exclusive of the terminal. 
Their shape is nearly quadrate, the most inward and the most 
outward plates having the height rather greater than the length, 
wliilst those midway present the reverse proportions. Tlie 
infero-marginal series coiTespond in number with the superior 
series and, excepting the iniicimiost plate, have the length greater 
than the height. Each of the supero-marginal plates normally 
carries a minute tubercle or rudiment of an aborted spinelet; 
but in some instances oven this is wanting. The terminal plate 
is not at all gibbous or tubercular, and its size and outlino is 
conformable in every way to the regular tapering of the ray. 
Three small delicate spines arc borne on the terminal ])]ate— 
ono placed at the extremity, in the median line, which points up¬ 
ward and outward 5 and one on either side, at a lower level, 
which are separated by the furrow, and dii’ccted horizontally and 
radiate slightly oiit'ward from the axial line of the iniy. Crib in¬ 
form organs three in each angle, the lateral ones very narrow^ 
all w^ell spaced; structure lamelliform. 

Ambulacral furrows wide, straight or very slightly petaloid, 
and open. Each adambulacral plate bears a single iunbulacral 
spinelet, also a rather largo segmental pit and papilla. The 
ambulacral spine, which is placed at the adoral extremity of the 
plaio, is compamtively robust, cylindrical, slightly tapering, and 
longer than half the breadth of the furrow, over which it is 
directed horizontally and slightly inwards (adorally), The 
segmental papilla is subcircular in shape, nearly half m largo as 
the whole adambulacral plate, and is situated midway botwoon 
the bascB of adjacent anibulkcral spinolets, the margin towards 
the furrow being straight. Towards the end of the ray the 
papillae are turned back and directed slightly over the furrow, 
instead of being closed down upon the surface of the plate; 
and the pit is probably, aborted. 

The mouth-’plates form a rather broad mouth-angle, presenting 
Aw^Weveloped heel along the median line of junction, more or 
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less imperfectly closed along the suture and widely open at tlie 
aboral extremity. A single, short, conical, sharply pointed 
mouth-spine to each mouth-angle stands at the innermost point 
and in the median line. Two large segmental papillm occupy 
nearly the whole of the lateral portion of each mouth-plate; 
they stand close together, touching one another, and the aboral 
one is the larger of the two. 

The actinal interbrachial areas are small; and the squamous 
plates are comparatively few in number, these being rather large 
in the immediate angle, though very narrow and elongate 
near the margin. 

Colour, in alcohol, greyish white, excepting the dorsal mem¬ 
brane, which is bluish grey. 

Station 298, Lat. 34° 1' S., long. 56' W. Depth 2225 
fms.; bottom temperature C.; grey mud. 

SxxEACiSTEB, u, gen. 

Bays five, long and attenuate, incapable of being reverted* Supero- 
marginal plates meet in the median dorsal line, encasing the ray, and bear 
long, robust, cylindro-conical spines which form a single series along the 
median dorsal line. Abactinal area covered with membrane, beset with 
simple spiniferous spicules or with pseudo-paxillm. No specially developed 
epiproctal protuberance. Actinal interradiai area paved with thin, smooth 
plates, arranged in regular columns, more or less clearly imbricating, and 
covered with a delicate membrane. Ambulacral furrow's narrow and more 
or less enclosed. Ambulacral spines elongate, needle-shaped, and with a 
tendency to radiate apart. Cribriform organs three to seven in number 
in each angle. 

Stybaoasteb HOEBimrs, n. sp. 

Bays five, very long and slender, compressed laterally, and 
tapering to the extremity. The interbrachial angle is very wide, 
and its rounding is more or lass obliterated by the subpentagonal 
character of the disk. The lesser radius is in the proportion of 
20 per cent, j jSs= 75 millim., r=»15 millim.; .S»5n The disk 
is not high, although capable of being inflated to a slight extent 
above the level of the marginal plates. Dorsal area covered 
with a leathery integument, beset with minute, compact, and 
closely crowded pseudo-paxillse of 4-8 spinelets, occupying the 
whole area. The paxillse are smaller in the immediate centre of 
the disk, but there is no special protuberance. The actinal 
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portion of the disk slox)os downward^?, witli an inward bending 
curve from the margin to tbc inoutk-platos, producing a very 
p^roininent convexity on tlic under surface. 

Marginal platen deep and almost vertical. Along tlicMvhole 
of the ray beyond the disk the supero-uuirgina.] series of either 
side meet, and, from being bent inwards very slightly, ])roduee 
the laterally cornj)ressed and high-arched character of the ray. 
The supero-marginal series are 23 in number on one side of a 
ray, and all the yilates are loxiger than high. A long the whole 
of the free portion of the ray each alternate supero-marginal 
plate bears a long sharply-pointed spine on its uj>per edge; 
and tlie sxnne-bearing jdates of the two sides of a ray alternate, 
the nnarmod plate of the one side corresponding to the armed 
plate of the other; hence it follows that a straight single line of 
Terlically directed spines extends along the whole of the median 
dorsal line. The spines are robust at the base, conical, and 
taper to a very finely pointed extremity, The spijios arc lunger 
than the depth (height) of the ray, and they normally deci'case 
in size as they proceed outwards; bat the regularity of this is 
sometimes broken by the occurrence of a shorter spine here and 
there. The spines arc slightly curved in the plane of the direc¬ 
tion of the ray, the point turning otiUvards. Occjusionally a 
small additional spine is intercalated hero and there in the 
otherwise equally s])acod series, in cons(‘quenco of tho corre^ 
sponding plates of the two sides of the ray each bearing a spine. 
The terminal plate is rather large, compresHcd, and elongate, its 
dorsal surface sloping upwards at an angle of 45^ from the 
general dorsal line of the I'ay, and iis ventral sinfaco is rounded, 
thereby emphasizing tho character of the upturned tip of the 
ray. Tho terminal plate bears three spineB—one at tho extremity 
in the prolongation of tho median dorsal line, and one on either 
side at a lower level on the furrow-margin, all quite at the ex¬ 
tremity and close together. In a largo Bpecimen an additional 
spine is jiresont, larger tlian tho terminal dorsal one, and placed 
behind it in the median dorsal lino of tho plate. 

The infero-marginal plates are much shallower than the 
superior series, their length being nearly twice their height. In 
large specimens they frequently alternate, instead of corre¬ 
sponding, with the companion infero-margipal, especially on the 
, otJter,; part^ ,pf the ^ray; 'and sometimes an intermediate lateral 
plates^'alnmst'as large as the infaro-marginak, is inter- 
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calated Ibetween the dorsal aBd ventral series, and entirely separates 
them. This intermediate series may he represented hy only a few 
plates on the outer part of the ray, or may be continuous along 
a considerable portion of the ray. Cribriform organs 7-9 in 
number in each angle, very wide, and occupy nearly the wdmle of 
the plates, in large examples adjacent organs being confluent in 
the neighbourhood of the horizontal suture; structure papilii* 
form. 

The amhulacral furrows are wide when expanded, occupying 
the whole of the aciinal aspect of the ray; but wdien contracted 
are arched over and dosed in hy the amhulacral s]3iiies, The 
adamhulacral plates are elongate and subrliomboid, tlie margin 
tov\ards the furrow and the ventral surflice being incurved, 
suggesting the appearance of a caudal vertebra. Ainbulaeral 
spines four in number, with aboral spine longest, along the 
greater portion of the ray; near the mouth five spiiies, short 
and subequal. The spines are comparatively short, with a 
wide robust base, thence taper and sharply pointed and slightly 
compressed, and all radiate at different angles from tlm plate. 
On the plates near the mouth the spines are much shorter, 
Bubequal, rapidly pointer], and quite fiat. Tlie bases of these 
spines are united by a more or less continuous membrane. In 
large specimens a small granule is present, behind the ambulaeral 
spines, close to the adoral extremity of the adamhulacral plate ; 
and near the mouth even two or three are sometimes found. 

Mouth-plates large and prominent, with a widely open median 
suture, the apposed margins of the plates being bent downward 
with ,a gentle curve until at right angles to the plane of the 
actioal surface. There is a comb of 7 or 8 short, flat spinelets, 
similar to those on the innermost adamhulacral plates, on the 
margin of the plate which abuts onto the furrow, and one or 
two more prominent and eo3iical ones at the innermost ex¬ 
tremity, directed towards the centre of the peristome. Ho 
spinelets or tubercles are present on the surface of the mouth- 
plates, although in the largest specimen four or five granules 
form a line parallel with the sutural margin. The aetinal 
interbrachial areas are large and elongate in the prolonga¬ 
tion of the median interbrachial line, and are covered with squa¬ 
mous plates, the whole being covered wnth a thin membrane. 
The plates are broader than long, imbricate slightly, and are 
arranged more or less in columns, which latter, however, may 
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become somewliat irregular as they approach tlio mouth-angle, 
consequent on the increase in the size o£ tho plates, which are 
also more irregular in shape. A few small granules very widely 
and irregularly f)laced occur on tho plates liere and there. 

Colour, in alcohol, greyish white, tho pa-xillar area and the 
cribriform organs having a slightly brownish tinge. 

Station 3-t6. Lai. 2° 42' S., long, 14P 41' W, Depth 2350 
fms .; buttom temperatux'o 0°'4 0 .; GloUgerina-oom, 

Sttuacaster abmatxjs, n. sp. 

Lays five, long and slender, subcylindrical, nearly uuifortn hx 
thickness throughout tlioir length, the expansion at the base 
and the attenuation at the tip being very slight, Tnterbrachial 
angle very wide, with the curve somewhat flattened in conformity 
with the pentagonal character of the disk. Tho lessor radius in 
the px'oportion of 28 per cent.; 22=38 millim., r=ll milUm. Disk 
depressed, not inflated, and not higher than tho marginal plates. 
Dorsal area covered with a leathery integument beset with 
minute imperfect pseiido-paxillse and simple spiculate spinelets 
closely crowded, tho general appearance being that of spinelets 
only. Spaces at the base of the rays naked. No definite 
epiproctal protuberance, a faint indication of the centre only 
pi-osent. 

Marginal plates high, curving inward slightly above and below, 
and forming a rounded margin. The supero-iaarginal series are 
9 in number from the median inteiTiidial line to the extremity, 
exclusive of the terminal, and all are coixsiderably long(3r than 
high. Along tho rays, commencing at tho fourtli plate from the 
arm-angle, the suporo-inargiual plates of cither side moot in the 
median <Iorsal line and entirely encase the upper portion of the 
ray. The ray is rather compressed laterally, luid the dorsal 
surface is arched. Each alternate supero-margiiml plate along 
the ray bears a large robust conical spine jxlaccd in the median 
line of tho ray, the series forming a singlo line of five spinelets, 
which , stand perpendicular to the ray and diminish in size as they 
proceed outw'ard. The longest spinolet remaining measures 
about 6 millim,, axid the tip appears to have been broken; The 
penultimate supero-marginal plate is small, and the ray is slightly 
bent upw^ards at the extremity. The terminal plate is small 
and comparatively inconspicuous, not at all swollen or tubercular, 
aud ii 'less than the pair of , antepenultimate supero-mar^nal 
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plates. It bears three spiaelets, otie in the median line above 
the extremity of the auibulaci'al furrow, and two boDoatb, all 
close together. The infero-marginal plates correspond in niunbor 
with the dorsal series, but their length is very much greater in 
relation to their height—fully three times. The four outeiunosi 
plates do not correspond in breadth wdth the companion BUpero- 
marginal series. Cribriform organs three in number in each 
angle, rather broad, but well defined ; structure papilliform, 

Ambulacral furrows verj narrow, quite closod-in by tlie over¬ 
arching adambulacral plates and spinelets. Adambulacral plates 
elongate and vertebra-like, the margin to the furrow being 
deeply scooped out, the extremities prominent and thickened. 
Ambulacral spines three, moderately long, sharply tapering and 
slightly compressed: two stand near the adoral extremity of 
tlie margin, equal in length, stretching over the furrow, and 
radiating apart from one another ; the third spinclet is slightly 
smaller, placed about midway on the margin of the adambulacral 
plate, and is directed in the same direction ns the aboral of the 
two spines. The spinelets are invested with a very fine mem¬ 
brane, which is continuous at their bases, and the spinelets of one 
side of the furrow interlock with those from the other. Behind 
the furrow series, at the adoral end of the plate and standing on 
the prominent swelling, away from the margin of the fuiu'ow, a 
small conical spinelet rises perpendicularly from the surface of 
the plate; and this becomes more or less rudimentary as it 
proceeds along the free portion of the ray. 

The mouth-plates, uliich are large, prominent, and not united 
along the median suture, have a peculiar appearance, resembling 
the shape of a coulter in a marked degree. The mouth-spines 
5 or 6 in number, placed side by side along the lateral margin of 
the plate, are the same in length and character as tlie ambulacral 
spines, and they interlock with the corresponding spines of the 
neighbouring mouth-angle. About three small, aborted, tuber¬ 
cular spinelets situated on the surface of the plate are probably 
the representatives of secondary mouth-spines. The mouth** 
spines are wide apart and unclosed at their aboral extremity, and 
expose the odontophore. Actinal interbrachial areas rather large 
and triangular, covered with squamous ventral plates, which are 
narrow, elongate, imbricating, and regularly arranged in columns 
on the outer half of the area, but become larger, broader, sub¬ 
rotund and irregular as they approach the mouth-angle. The 



MK. W. PERCY SLADEK Olf TFE 


231 

plates are smootli, without granules, and the iiiTesting membrane 
is of sucli remarkable iliiniicss fcliat its prc>sonce is almost ques¬ 
tionable. 

Colour, in alcohol, grey, with a slightly browiiish shade over 
the paxillar area. 

Station 224. Lat. 7® 45' N., long. 144® 20' E. Depth 1850 
fms.; bottom temperature 1^*3 C.; Glohlf/erina>-ooze» 


Hyphatasteb, n. gen. 

Kays short, incapable of being reverted. Bisk more or less 
depressed and pentagonal. Supero-marginal plates devoid of spines, 
sometimes uniting in the median dorsalline and enclosing the ray. Ah- 
actinal membrane with pseudo-paxillm; simple spinclets also present in 
some forma on the outer part of the area only. A conical epiproetal pro¬ 
tuberance may be more or less defined iu the centre of the disk, similar to 
that present in some species of Astropecten, but not developing the 
tubular structure of this appendage found in Porcellanastcr. Actinal 
interradial areas extensive, paved with numerous thin plates arranged iu 
regular columns and imbricating. Arabulacral furrows narrow and con¬ 
cealed. Ambulacral spines short, compressed, three to five in number, 
usually forming a kind of fan or independent series on each plate. Cri¬ 
briform organs five to seven m number in each angle* 


Bynopsu of Species herein described, 

A, Five cribriform organs in each angle. Dorsal area 

with prominent groups of paxillm,.... dladematm. 


B. Seven cribriform oigans iu each angle. No prominent 
groups of paxillm on the dorsal area* 
t Supero-marginal plates meet in the median line. Cri- 
bri form organs very narrow. Secondary row of gran ulcs 
behind the ambulacral spines aborfced or absent* 

Disk with very imperfect pseudo-])axilUc. Two 
innermost snpcro-marginal plates on each side of the 
median interhrachial line with small spinelets* 
Mouth-plates with secondaiy mouth-spines. Body- 

frame very thin and delicate.. hyuHnus, 

Disk with fully developed paxillae. No spinelets on 
supero-marginal plates. No secondary mouth- 

spines. Body-frame robust and rigid,.... *. inermk, , 

tt Supero-marginal plates not united in the median line. 

A series of small secondary granules behind the 
ambulacral spines. Cribriform organs very broad 
and expanded ....*.. pl&ms. 
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Htphalasteb HYALJNUS, d. sp. 

Kiiya five, short, small, rounded, and of uniform thickness 
througlmat. Interbrachial angles of great width, the curve 
being almost lost in the straightness of the side of the pentagonal 
disk. The lesser radius is in the proportion of 50 j)er cent.; 
i2=20 millim., r=10 millim. The disk, although not high, is 
more or less inflated. Dorsal area covered with a thin and 
almost transparent membrane, which is indurated with a great 
number of spiculate spinelets or pseudo-pasillse; these consist 
of a circular scale-like base, from the centre of which a spine-like 
process rises vertically, and this may be divided into two, three, 
or four equal s|)iuelets, the latter number being the most 
genei'al in the centre of the disk and those with one spinelet 
near the margin. The spinelets are moderately robust, obtuse, 
all united at the base, and radiating apart Tory slightly, have 
more or less the appearance of imperfect paxillm; wliilst the 
squamous basal plate is scarcely larger than the diameter of the 
vertical spinous process. These pseudo-paxilte are rather crowded 
in the immediate centre of the disk, but are elsewhere moderately 
and uniformly well spaced. There are no papulss. The presence 
of an actual anal aperture is doubtful. 

Marginal plates form a perpendicular wall of small but uniform 
height; the upper margin of the superior series and the lower 
margin of the inferior series are slightly bent inwards and form 
bevelled edges. The supero-inarginal plates are eight in number, 
counting from the median interbrachial line, excltisive of the 
terminal. The innermost plates are nearly twice as Jong as high, 
and the outermost are higher than long. The two innermost 
plates on either side of the median interbrachial suture each bear 
a single, very minute, conical spiuclet near the upper margin 
and directed horizontally. The two outermost supero-marguial 
plates extend to the median dorsal line, where they join the 
corresponding plates foom the other side of the ray; the two 
next plates are separated by a narrow strip of dorsal membrane 
with pseudo-paxillse; and the remaining plates fall in the disk- 
margin. The terminal plate is slightly tumid proximally and 
tapers rapidly to a fine extremity, which is continued in a robust, 
sharply pointed terminal spine. This spine, which is longer than 
the plate, is placed in the median dorsal line of the ray, and is 
’directed outward and slightly upward from the horizontal; two 
smaller spinelets, less than half the size of the above^ are pl^ed 
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at a lower levels one ou either side of the extremity of the 
furrow. The infero-margiiial plates correspond in number and 
breadth with their superior companions; their height is less 
than the length and varies very sliglitly throughout the ray. 
Cribriform organs seven in each angle, very narrow, the outer¬ 
most almost imperceptible; structure papilliform. 

Amhiilaeral furrows narrow and entirely closed-in by tlie 
ovei’archiug plates and spinclots. Adainhulacral plates large and 
subcrescentic in form, with the extremities truncate, and the in¬ 
curved margin directed towards the furrow. Amhulacral spines 
three to each plate, moderately long, slightly tapeinng, obtuse, 
and rather compressed, covered with very delicate ineuibnuK^ 
which near the base unites with that of the adjohiing spines, 
and forms a rather broad continuous web, by which the spines 
are hound together in continuous series. The spines are con¬ 
fined to the adoral or inner two thirds of the plate. Three to 
five small aborted spinclets, little more than granules, stand upon 
the surface of the plate behind and external to the furrow-series 
and form an aborted secondary series. The adambulacral plates 
are separated throughout the ray from the marginal seines by a 
narrow strip of membrane with scale-like plates continued from 
the interbrachial area. 

Mouth-plates large, prominent along the line of suture, 
forming a broad well-elevated keel in which nearly the whole of 
the two plates is involved. The ahoi’al extremity slopes 
gradually, the surface of the interbrachial area being imdined 
upward to meet it; and adorally they likewise slope gradually. 
Sutural junction imperfect, widely expanded aborally, ox]) 08 ing 
the odontophore. Moutli-Rpincs proper six in (‘aeh platen /. 0 . 12 
for the whole mouth-angle, the innermoHt one much larger and 
more robust than the others; there being thus two large npinc- 
lets at the innermost point of each moulh,-angle directed over the 
actiuostomo. The five smaller spinclets arc uniform and equal, 
less than the ambulacral spines, and are arranged cquidistantly 
along the lateral margin of the plate, and arch over the furrow in 
continuation of the ambulacml sjnnes. About three aborted 
secondary spines are placed close to the margin of the plate which 
falls in the median suture; the middle one is largest, subeonical, 
and ‘^tands near the highest point of the keel; the most adoral 
is simf|ar in shape but rather smaller, and is placed midway be¬ 
tween the anterior extremity; whilst the outermost one 
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IS little more than a tubercular granule, and stands equidistant 
between the middle spine and the aboral extremity. Occasionally 
the adoral secondary spinelet is largest. A few irregular rounded 
granules may occur on the aboral portion o£ each plate. 

The ventral interbraehial area is extensive, covered with a 
thin transparent membrane and with a compact plating of 
delicate imbricating scales. The scale-like plates are more or 
less regularly hexagonal and arranged in columns parallel to the 
median interradial line. The plates diminish in size and depth 
towards the margin, where they become narrow elongate strips. 
Each plate bears 2 or 3 small rounded granules irregularly dis¬ 
posed ; the large plates near the interior of the interradial area 
with a few additional granules in proportion to their size. 

Colour, in alcohol, greyish white, with a brownish or slightly 
orange shade over the dorsal membrane. 

Station 274. Lat. 7° 25' S., long. 152^ 15' W. Depth 2750 
fnis.; bottom temperature 0^*9 C.; radiolarian ooze. 

Htphaeasteu diadematijs, n. sp. 

Marginal contour stellato-pentagonal. Bays five, well deve¬ 
loped, slender, springing from the disk with a gradual t iper, 
w^hich is continued to the extremity; the upper surface of the 
ray arched rather than rounded. Interbraehial angles w'ell 
rounded ; the lesser radius is in the proportion of 4L'0 per cent,; 
i2=:24 millim., 'r=10 inillim. Dorsal surface of the disk slightly 
inflated above the level of the marginal plates, and with a promi¬ 
nent conical peak in the centre of the area. 

Dorsal area covered with a thick integument, uniformly beset 
w'ith well-spaced pseudo-paxillm, which are very small and regular, 
each carrying 3 or 4 spinelets, those with the latter number 
being by far the most numerous. The paxillm do not extend 
along the rays, but are confined to the actual disk-area; a 
blank space is thus left at tlxe base of the rays, which has the 
appearance of being closely plated with small round scales im¬ 
bedded in the integument. In the neighbourhood of the conical 
peak the paxilla become very small and crowded. Around this 
as a centre and at some little distance away, a number of larger 
paxillse made up of more spinelets are arranged; these are con¬ 
gregated with more or less regularity into round groups, of which, 
roughly speaking, there is one opposite the median dine of each 
ray, with a smaller group iutermedkte between each of the larger 
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ones. The larger groups consist of tea io t\v’-(‘Ivo largo paxilhe 
of about ten spiiielets each ; and the smaller groupH of about five 
or six paxilUe. Outside this conspicuous rijig of the disk there 
are a few large paxilho placed bore and there ainougst the general 
small or pseudo-paxilhe of the disk. 

Marginal plates, instead of forming pcrpoudicular rounded 
sides, are inclined inwards towards the centre, which gives a 
bevelled edge to the disk and au arched rather than a rounded 
character to the upper surface of the rays. The supero^marginal 
plates do not meet in the median line of Ihe ray, but leave a 
rather wide suture along the whole length, which expands ou 
approaching the disk. All the marginal plates are longer than 
high, excepting perhaps the penultimate superior. The superior 
series are ten in number exclusive of the terminal, and vary in 
depth very slightly from the arm-angle to the extremity of the 
ray. The inferior series correspond in number and breadth with 
the superior series, but diminish gradually in height as they pro¬ 
ceed along the ray. The surface of the plates is perfectly smooth, 
and forms an even contour-line to the ray, the sutures being hardly 
discernible except with magnifying-power. None of thesupero- 
marginal plates bear spines except the terminal. This plate is 
comparatively small and inconspicuous, subtriaugular in contour, 
and upturned at a sharp angle from the plane of the ray, a posi¬ 
tion that gives a very marked character. It bears three rather 
short robust spines—one, which is somewhat the stoutest, is 
placed in the median doi’sal line and directed vertically upwai'ds j 
the other two stand at the anterior ventral auglen of the plate, 
and are directed outward and at an angle ot‘ about do® to the single 
spine, In consecpienee of the thinning-olf of the terminal plate, 
the bases of these lateral spiues are Jiotfar removed from that of 
the dorsal spine; a deep indentation or sinus occurs betwocu 
them, in which the ambulacral furrow terminates. Cribriform 
organs hvo in each angle, rather wide, and leave only a BuuilJ 
band of the plate between adjacent organs; each with a doprus- 
sion down the median line; structure j)apilliform. 

Ambulacral furrows deep and contracted; the adauibulacrai 
plates arching considerahiy over, and the ambulacral spinedets 
cayering-in the area when disposed for that purpose. The 
admmbulaeral plates are elongate and subcrescentiform, aud each 
an angular pppminence on the sides of the furrow, the 
angled' eerto extent tfee eucW-feet of neigh- 
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boimng segments. Ambukcral spines four to each plate, short, 
thin and compressed, uniform in breadth throughout and rounded 
at the extremity, arranged in a straight, or sometimes slightly 
curved, line and at a very slight angle to the furrow, the direction 
of the line being outward from the furrow. A secondary row of 
5 or 6 small granules stands on the outer margin of the adambu- 
lacral plates behind the furrow-series, placed in a slightly curved 
line ; and these become more or less indistinct along the outer 
portion of the ray. 

The mouth-plates are large, prominent, and elevated along the 
line of suture ; the junction is imperfect, and tho aboral extremi¬ 
ties of the plates being widely open, expose the odontophore. 
Mouth-spines 6 to 8 on each side, short, compressed and pointed: 
the innermost one on each side larger and longer than the 
rest, and directed towards the actinosfcome; the lateral ones 
falling into the furrow aud interlocking with the corresponding 
denticles of tlie neighbouring mouth-angle. A number (varying 
from 6 to 12 ) of small granule-like tubercles are present on the 
superficies of each plate ; two, which are slightly largest, stand 
near the inner thii’d of the plate; whilst the remainder are con¬ 
fined to the aboi'al half of the plate, and are sometimes arranged 
in two or three lines and sometimes irreguiarl}'”. It seems 
scarcely possible to rank these as secondary mouth-spines; and 
yet there can he little doubt that they are rudimentary or 
aborted representatives of these appendages. 

The ventral interbrachial areas are triangular in outline, and 
covered with a regular plating of hexagonal imbricating scale¬ 
like plates arranged in columnar series extending from the margin 
to the furrow parallel with the median interbrachial line. The 
plates are broader than long, the disproportion increasing as they 
approach the margin; they bear a few (3 to 5) small, widely- 
spaced, irregularly disposed granules, some plates here and there 
having none. 

Colour, in alcohol—margins and actiual area greyish white 5 
dorsal membrane bluish grey, with touches of light brown near 
the margin of the area and occasionally on the groups of paxilla 
round the centre of the disk. 

Station 299. Lat. 33*^ 31^ S., long. W 43' W. Depth 
2160 fms*; bottom temperature 1 ®T 0 .; grey mud. 

HvieEABASrBB INEEMIS, n. sp. 

Marginal contour stellato-pentagonoid. Bays five, wall de^ 
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velopedj slender, round, and taperingbut sHgbtly, Interbracbial 
angles very wide and expansive, the curve slightly flattened in 
the immediate angle, thereby emphasizing the marked pentagonal 
contour of the body-disk. The lesser radius is in the propor¬ 
tion of 42*5 per cent,; -©=20 millim., ^*=8*5 millim. Disk de¬ 
pressed, not inflated; both dorsal and actinal surfaces stand on 
a level with the edges of the marginal plates. 

Dorsal area covered with closely crowded puxillge, the whole 
disk as well as the base of the rays being uniformly packed. The 
paxillas are very fine and small, and are made up of about 5 to 
10 spinelets; towards the margin of the disk they become smaller 
and also in the centre, where the}? are very compact, a slightly 
prominent peak being formed as in QtenodisGm. A slight eleva¬ 
tion of the surface is present in the median radial line, opposite 
the base of each ray, and at about one third of the distance frodi 
the margin to the centime. 

Marginal plates occupy the entire margin and represent the 
whole thickness of the animal, foiMniug perpendicular walls re- 
gulaidy rounded above and below. Along the rays the supero- 
marginal plates meet in the median dorsal line and form a com¬ 
plete caaiug to the ray, which is well rounded, small, and tapers 
but slightly. The supero-marginai series are 8 in number (or, 
with a very small aborted one, 9), exclusive of the terminal. 
The plates which fall in the margin of the disk proper have the 
length about equal to their height, but in those along the ray 
the height is greater than the length. The infero-marginai plates 
correspond in number and in length with the superior series. 
In the arm-angle, along the disk proper, the height is about 
equal to the length and the plates are uniform in size with tlie 
superior series; towards the extremity of the ray the height 
diminishes gradually aiul the length is greater than the height—a 
reversal of the relative proportions presented by the plates of 
the superior series. T%e marginal plates are smooth and bear 
no spines, but when examined microscopically have the appearance 
of being subgramilar and built up of a rather open network. 
The plates of both series are convex outwardly or tumid in a 
very slight degree, by which means the sutural divisions of the 
segments are clearly marked out;, and a somewhat annulated ap¬ 
pearance is given to the ray. The terminal plate is large and 
eonspieuotts, appearing somewhat tubercular and directed slightly 
upwaA wtoylowed in profile, and oval in contour when seen 
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from above. This plate bears three short and rather robust 
spinolets—one at the terminal extremity ot the plate, situated in 
the median dorsal line, pointing in the direction of the prolonga¬ 
tion of the ray, and diverging but little from the horizontal. 
Below this spine, and at either side of it, at the angle formed by 
the ventral edge of the plate and the terminal extremity, is a 
somewhat smaller spinelet, pointing in the direction of the pro¬ 
longation of the ventral margin of the plate. Cribriform organs 
7 in number, narrow and well defined ; structure papilliform. 

Ambulacral furrows narrow and straight, almost completely 
elosed-in by the overarching adambulacral plates and spines, the 
sucker-fect, which are arranged in simple pairs, being entirely 
concealed from view. The adambulacral plates are about half as 
broad as long, but diminish in size as they proceed outwards ; 
and form along the ray triangular prominences projecting into 
the furrow. Each plate bears 3 to 4 spines, rather short, rapidly 
pointed, more or less compressed, invested with membrane, ar¬ 
ranged in line along the furrow-margin of the plate and some¬ 
times slightly oblique to the course of the furrow. The row of 
spinolets cafi be raised at a right angle to the surface of the 
plate, so as to allow the sucker-feet to be protruded. Traces of 
an aborted secondary or external spinelet, represented by a mere 
granule, may be detected at the adoral extremity of the adam¬ 
bulacral plate, away from the furrow-series. 

Mouth-plates moderately large, the inner margins which fall 
in the median suture being elevated so as to form a rounded 
elongate tubercular protuberance, the lateral margins being 
flattened out. Mouth-spines 7 or 8 on each side, similar to the 
ambulacral spines, excepting the innermost ono, which is much 
larger and stouter. Two large spines are thus conspicuous at 
each mouth-angle and are directed towards the centre, the series 
entirely closing the peristome, which is remarkably sraalL The 
small mouth-spines upon the margin of the plate interlock with 
those of the adjacent mouth-angle, and form a continuous 
series with the ambulacral spines. The rudiments of a secondary 
mouth-spine, represented by a thorn-like granule, occur on each 
plat© near the median suture and at the highest portion of the 
keel. 

Theinterbrachial areas are triangular in outline, flat, extensive, 
and covered with imbricating scales of more or less regularly 
symmetrical hexagonal form. These plates are broader than 

18 ^ 
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long, and arranged in regular series of single coiunias extending 
from the margin of the disk to the ambulacral farrow; their 
breadth diminishes somewhat as they approach the margin, and 
consequently that of the column also. The adambulacral plates 
Join up to the infcro-inarginal plates along the whole length of 
the free portion of the ray, and there is consequently no exten¬ 
sion of the interbrachial area along the ray. The imbricating 
plates bear a few widely-spaced miliary tubercles or large gra¬ 
nules upon their surface, usually 4 or 5 to a plate, but upon 
which they have no definite arrangement. 

Colour, ill alcohol, grey, the paxillar area being a much darker 
shade, which shows a strong contrast with the greyish white of 
tlie marginal plates. 

Station 237. Lat. 34® 37' N., long. 140° 32' E. Depth 1875 
fms.; bottom temperature 1®*7 C.; mad. 

Htpha.IiASTee PLAHtrs, n. sp. 

Marginal contour stellato-pentagonoid. Bays five, of moderate 
length, and comparatively slender from the disk outwards. In¬ 
terbrachial angle very wide, more or less flattened, giving a 
strongly marked pentagonal aspect to the large disk. The lesser 
radius is in the proportion of 42 per cent.; .Bw=35 milllm., rsssW 
miilim. Disk depressed and not higher than the supero-marginal 
plates, although apparently capable of a slight inflation. 

Dorsal area covered with small, closely crowded paxillie, which 
are limited to the disk proper and extend very slightly onto the 
base of tbe rays, the median dorsal line of the ray being covered 
with meanbrane besot with small squamlform plates. The paxillaj 
are small and composed of 4 to 6 short and comparatively robust 
spinel{3ts, and so closely placed as to almost give the appear¬ 
ance to the disk of being coarsely granulated, when soon without 
a magnifier, A prominent conical anal protuberance is present 
in the centre of the disk. 

The marginal plates constitute the entire thickness of the 
animal, and form a well-rounded margin to the disk* Along the 
rays the supeto-marginal plates of the opposite sides do not 
meet, but are separated throughout the whole extent of the ray 
by a median dorsal membranous area beset with squamso. The 
rays are comparatively slender and well rounded, having a cylin- 
cMcal appearance, and proceedbag somewhat abruptly from the 
angles of the disk. Tbe supero-marginal plates are 10 or 11 in 
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number, exclusive of the terminal oculur plate ; they are rather 
longer than high, excepting in the one or two outermost plates, 
where the proportions may even be very slightly reversed. The 
infero-marginal plates correspond with the superior series, the 
length exceeding the height throughout the ray. The height of 
the plates of the inferior series is greater in the angle of the disk 
than that of the superior series, whilst along the ray it is much 
less, and it is less also than one half the length of the plate. 
There is a gradual, but very striking, diminution in the size of 
the plates of both series as they pass from the disk along the ray. 
The marginal plates are smooth and covered with a very fine mem¬ 
brane ; all devoid of spines excepting the terminal ocular plate. 
The terminal plate is not large or conspicuous, its size being in 
serial proportion to the neighbouring supero-marginal plates, and 
forms a blunt obtusely rounded extremity to the ray, whilst its 
ventral portion is slightly curved upwards. It bears 8 spinelets 
or representatives of such appendages—one, which is short, robust, 
and conical, placed at the extremity in the median dorsal line 
and directed vertically ; and a pair, one placed on either side, at 
a lower level but quite in front of the dorsal spine. The laterals 
are probably aborted, being, at least in the specimen under 
notice, little more than tubercles. Cribriform organs ^ in each 
angle, very widely expanded, covering nearly the whole of the 
plates, adjacent organs almost touching in the neighbourhood of 
the horizontal suture ; structure papilliform. 

The ambulacra] furrows are narrow, and when contracted and 
closed-in by the spinelets the suckor-feet are entirely hidden 
from view. The adambulacral plates are elongate and subrhom¬ 
boid in form, and present an angular prominence towards the 
furrow, the adoral side of the angle being much shorter than 
the aboral 5 from this circumstance results a singularly elegant 
festooned appearance when the furrow is viewed as a whole. 

Ambulacra! spines four in number, except close to the mouth, 
three being placed on the aboral facet of the lurrow-margin of 
the plate, and one on the short adoral facet. The three inner¬ 
most plates of the furrow immediately succeeding the mouth- 
plates have 5 or 6 spines, and the angular prominence into the 
furrow is less pronounced. The ambuiacral spines are uniform 
in size and shape throughout the ray; tbey are small, short, fiat, 
and terminated abruptly with a lanceolate point, and all are in con¬ 
nexion at their base with the coitnmon investing membrane of 
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the plate. Behind the inner or furrow-serioB of amhnlacral 
spines are 3-5 small granules, arranged in a slightly ciirved line, 
which appears to follow the rounded margin of the adoral ex¬ 
tremity and the outer side of the adanihulaeral plate* The most 
adoral of these grannies show a tendency to doyclop the flat and 
pointed form of the ambulacra! spines; and there is little doubt 
that they are tlie representatiyes of an outer or secondary scries. 

Mouth-plates large and prominent, each eiuTiug down coulter- 
form until the margins which fall in the median line arc at right 
angles to the plane of the actinal surface. The prominent 
median keel thus produced slopes with a regular curyo ad- and 
ahorally, its longiiudinnl profile being almost semicircular. The 
median suture is not closed, hut rather widely open, and exj>and9 
towards the aboral extremity of the plates and exposes a portion 
of the odontopliorc. Each plate hears a short, robust, conical, 
pointed spine at its mnermost extremity, the companion spine 
of the adjoining plate standing parallel. There is Unis a pair of 
short, hut conspicuous mouth-s])ines directed towards the centre 
of the peristome from each mouth-angle. The remaining mouth- 
spines are 6 in numher and are uniform in si/iC and shape with 
the ambiilacral spines, and are arranged along the margin of the 
plate which abuts on the furrow. A few ])rominent granules 
are present on the surface of the mouth-plates, but do not, in the 
specimen under description, appear to be arranged in any dciinite 
order. 

Tho yentral interhraohial areas are Inrgo and extensive, flat, 
and covorod with oblong squamiform ])lat(‘s. On tho outer por¬ 
tion of tho area these })lates arc about twicje as 1)road as long, 
and are arranged in columns parallel with tho modiau iuterradial 
line* In the neighbourhood of the mouth,-angle and adjoining 
the adambulacral plates tho ventral plates bcHiomtj larger and 
altered in fom and appear indopondcut of the eolumn-series. 
The ventral area is covered with a very lino and almost imper¬ 
ceptible membrane, plates and mombrauo together being so thin 
that traces of the internal organs of the starfish can b© seen 
through them. A number of small irregularly disposed granules 
are distributed over the area, but seldom more than 2 or 3 on a 
palate, and often wanting. The imbrication of the plates appears 
' f^ry slight m this, species, andf’jB perhaps only present in 
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Colotir, in alcohol, gray, with traces of a pnrple shade reniain- 
ing here and there upon the paxillar area and on the rays. 

Station 157. Lat. 53° 55' S., long. 108® 35' E. Depth 1950 
fms.; diatom-ooze. 


Thoracasteb, n. gen. 

Rays five, moderately long, cylindrical, and rigid. Disk large. Snpero- 
marginal plates united in the median dorsal line and form a cyUndrical 
encasement to the ray. Marginal plates devoid of spinclets. Abactinal 
area covered with small, closely crowded paxillsc. No central epiproctal 
protuberance. Actinal interradial areas extensive, paved with plates 
imbedded in membrane, and carrying numerous, small, uniform, rather 
closely placed papilliform granules or spinelets. Ambulacral furrows 
narrow and enclosed. Ambulacral spines short, equal, ranged on the 
furrow-margin of the plate and forming a lineal series along the ray. 
Outer portion of the adamhidaci-al plates oeeiqned by small papilliform 
spinelets more or less definitely arranged. Cribriform organs 14 in number 
in each iaterbrachial angle, in the single species known. Terminal plate 
small, inconspicuous, and unarmed. 

ThOBACASTEE CYLESirDBATtrS, n. Bp. 

Marginal contour stellate, with large disk and five very narrow 
cylindrical rays which taper to a point. Interbrachial angle 
very wide and well rounded. The lesser radius in the propor¬ 
tion of 33’8 j>er cent.; jKs=! 62 millim., r=s21 mi Him. 

Disk slightly inflated, forming a coiivex surface of low curva¬ 
ture. The dorsal area is covered with very small, compact, and 
closely crowded paxiliie, which are, however, confined entirely to 
the disk, in consequence of the junction of the supero-marginal 
plates In the median line along the whole of the free portion of 
the ray. The paxillse are very small and composed of 6--10 small 
spinelets closely appressed into a fascicule, the whole area 
appearing to the unaided eye almost like a uniformly granular 
surface. The paxillm are a shade smaller in the centre of the 
disk, which they further define by their arrangement, although 
no prominent anal peak is produced. The actinal area of the 
disk is slightly convex and slopes downwards at a small angle to 
the prominent mouth-plates. 

The marginal plates are high, forming a gently rounded mar¬ 
gin to the disk, the plates curving slightly inward towards the 
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dorsal and the ventral areas respectively, “When viewed from 
above tbey are seen to encroach on the dorsal area to a very 
slight degree, and still less on the ventral. Along the fi’ce por¬ 
tion of the ray the snpero-inarginal plates of tlic two sides of 
the ray meet in the median dorsal lino and entirely encase the 
ray; in consequence of the regular rounding of the plates, the 
ray assumes a perfectly cylindro-eonical form, tapering to the tip, 
and suggesting the appearnnee of a delicate holemnito. 

The supero-niarginal plates are 43 or 44 in inunher, counting 
from the tip of one ray to the tip of the noiglihouring ray, exclu¬ 
sive of the terminal odd plates, the odd nuinher arising from a 
marginal plate being placed in the median intovhrachial line, 
instead of a sutural division as usual in JPorcellamster* All the 
marginal plates are devoid of spines or tubercles; and in both 
the superior and inferior series the height is greater than the 
length, throughout the ray. The infero-marginal plates correspond 
exactly witli the superior series, and their heiglit may also be 
said to be equal. A few very small eonieal granules, evidently 
loosely attached, are present on the surface of the marginal 
plates, especially on those which bordei" the disk, and chiefly 
grouped near the ventral margin of the infero-marginal ])late3 
and the dorsal of the superior series. The terminal plate is very 
small and inconsxncuous, in no way gibbous or exceeding the 
natural conformity as tip of the tapering ray, and is entirely 
devoid of spines. Seen in lateral profile, the tip of the ray shows 
a very faint tendency to an upward curve, produced by the slightly 
elevated positiou of the terminal pla.te and the curvitig upward 
of the ventral ai'ea. Cribriform organs 14 in each angle, very 
narrow; structure papilliform. 

The amhulaeral furrows are narrow, and when in a niato of 
contraction entirely conceal the sucker-foot. Tho adaxnhulacral 
plates are longer than broad, hut aro quite inconspicnouH, their 
form and even tho divisional sutures being masked by tho mem¬ 
brane and spinelets with which they aro covered. Along the 
furrow-margin of the plate are 6 ambulacral spines, and the series 
of these form a continuons straight line throughout the ray, with- 
,out curve or break of any kind. These spines are short, robust, 
tmneate at the extremity, and flat, their breadth being placed 
at ^ight angles to the furrow, and all are ©quidistantly spaced 
the furrow-seri^^ each adambulaoral plate bears 
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two irregular series of smaller and subconically shaped spinelets, 
about three standing at irregular distances next to the inner 
spinelets, and about five in the outer series. Owing to the irre¬ 
gularity of number and position and their tendency to group, 
these outer spinelets do not form the definite continuous lineal 
series presented by the inner or furrow-scries of ambulacral 
spinelets. 

Mouth-plates large, and the combined pairs form conspicuous 
tubercular prominences. The median suture is imperfectly closed 
and expands at the aboral extremity of the plates, exposing the 
odontophore. Along the free horizontal margin of the plate 
range a series of 6 or 7 mouth-spines similar to the ambulacral 
spines, the innermost being slightly largest. The surface of the 
plate bears a number of spiniform granules, which are most 
robust and elongate on the adoral half of the plate. Beyond 
this these appendages do not appear to present any special 
arrangement or to form definite series; and they impart a very 
echiniilate aspect to the month-angles. 

The ventral interbrachial areas are large and covered with 
membrane and minute, subspinifbrm, conical granules; these 
are small, very numerous and rather closely placed, and dis¬ 
tributed over the whole area, here and there with a faint ap¬ 
pearance of grouping, which seems to suggest the indication of 
the separate ventral plates. Of the actual outline, arrangement 
or character of these plates no observations can be made, owing 
to tho uniform and thick covering of membrane with whicli they 
are overlaid. 

Colour, in alcohol, yellowish white, the paxillar area having a 
rather browner shade. 

Station 89. Lat. 22^^ 18' N., long. 22® 2' W. Depth 2400 fms.; 
bottom temperature 1®'8 0 . ; Ghbigerim-ooz^, 


Family AsajBOPEcriisrinjB. 
Astbopeoteh, Lmek, 


A. With two series of definite spines on the supero-mar- 
ginal plates."' 

t Three marginal spines. Ambulacral spines, three 
in the inner series, and three also in second series, 
the aboral largest., brasiUemis, 
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tt One marginal spine. Ambulacral spines 4 or 5 in 
the inner series; outer part of ])latc occupied by a 
group of papilliform and equal-sized s(>inelets.... bredispinus. 

B. With one series of dednite spines on the supero-mar- 
ginal plates, 

t With large, prominent spines on the supero-mar- 
ginal plates. 

With large well-developed spines on the infero- 

raarginal plates. No naked spaces. pol^aoanthus, 

tt With small spines ou the supero-marginal plates. 

The series of supero-marginal spines continuous ^ 
throughout the ray, 

1. Marginal spines 4 in an oblique comb. Ambu¬ 

lacral spines in S series, 3 in each.. pectinatus. 

2. Marginal spine 1, long and cylindrical, with 2 

small companions dose behind. Arabulaeral 
spines of the second and third rows frequently 
grouped, normally 3 in each. A spine on the 
infero-marginal plate near the adambulacral 

plates. acanthifer* 

** The series of supero-marginal spines not continuous 
throughout the ray. 

II Wanting in the interbrachial angle. 

0 . Marginal spine 1. Ambulacral spines in 3 

series. .... japonicus* 

III! Wanting on the outer half of the ray, but 
continuous in the interbrachial angle. 

0 . Marginal spines 3. Ambulacral spines in 

2 series. ... imhellw. 


0. With only an indefinite spinelet, or several enlarged 
granules on the supero-marginal plates, 
t With 3 ambulacral spines in the second series. 

* Marginal spine 1. Outer ambulacral spines very 
broad and flaring. No aboral line of spinelets 

on the infcro-'tnarginal plates... hermatophilm* 

Marginal spines 4 or 6 in diagonal line. Outer am- 
foulacral spines short, not broad or flaring, placed 
diagonally. An aboral line of spinelets on the 

infero-marginal plates.. poniopormuf!, 

D, ’With no spinelets on the Hupcro-marginal plates; ex¬ 
cepting in some species a very small one on the flrst 
or flrst 4 or 5 in the arm-angle, 
t With small spinelets on the flmt 4 or 5 plates, 

^ With 4 or 5 spihdets. A well-developed series of 

pseudo-pediceliarijiB...... ...... snebru* 

With I spine only, on flrst plate* No pqdicel- 
lariie..... .... mUtam, 


tt With no spines whatever on the supero-marginal 
plates, 

^ Marginal spines 1. 

With 2 or 3 ambulacral spines in the second seri^, 

I, Supero-marginal plates brogd, with small 
granules. Paxillm with fl-S granules (or 
- spinelets) on the central tabulum ...... ^ram^tm, 

, ^upero-marginal plates narrow, with large 
pM granule on . 

. ^ ^v' '' tabukm ,'*.,*•** • • * ♦ * 
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** Marginal spines 2^ side by side. 

Infero-marginal plates covered with squamnles. 

An aboral line of spinelets present. Mar¬ 
ginal spines taper and pointed. Supero- 
tnarginal plates very broad . cingulafus. 

Marginal spines 4^ in an oblique line. 

Ambulacral spines all cylindrical and taper. 

Infero-marginal plates with papillose spinelets 
rather than squamules. No aboral line of spine- 
lets. Supero-rnarginal plates not very broad. Tnesactm* 

AsTEOPECTEiir BBisiLiENsis, MMUf ^ Troscliel. 

Station. Off Bahia. Depth 7-20 fms. 

Station. Off Dernando Nforonha. Shallow water. 

Astbopecten beevispmtjs, n. sp. 

Bays five, i2=3’2r; JK=32 millim., r=10 millim. Bays 
tapering regularly from the base to the tip and terminating in a 
point. Breadth of a ray at the base about 11 millim. Inter- 
brachial angles slightly rounded. 

Supero-rnarginal plates 22 in number from the interbra- 
dual line to the tip, higher than broad along the inner half of 
the ray, but broader than high on the outer portion. Each 
plate (excepting two or three in the arm-angle and a few at the 
extremity) bears two small, conical, sharply pointed spines. 
The inner series are placed close to the inner edge of the plate, 
aaid are continuous from the arm-angle until near the tip, de¬ 
creasing in size as they proceed outward, until they disappear 
altogether. The outer series are slightly larger, and are placed 
at the extreme edge of the plate on the rounding where the 
dorsal and lateral superficies converge; they are continuous 
throughout the ray, excepting the innemost plate in the arm- 
angle. 

Infero-marginal plates higher than broad, and Hush with the 
superior series. Bach plate bears , a single marginal spine, short, 
tapering continuously from base to tip, sharply pointed and slightly 
compressed. On the inner half of the ray, two similar and 
slightly smaller spines are situated on the median line of the 
plate—one, which is the smallest, not far from the inner edge of 
the plate adjoinmg the adambnlacral plates, and the other about 
midway between tliis spine and the marginal spine, the three 
forming a lineal series transverse in relation to the direction of 
the ray. On the outer portion of the ray the inner spine is 
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aborted or indistinguisliablo from ibe Bqiaamides of ibe plate. 
When the side or lateral wall oB the raj is placed in direct view, 
the above-mentioned spines of the inferior plates are all visible, 
and they, together with the spiiielots of the superior plates, appear 
to form a continnons vertical series. The marginal spine is very 
little, if at all, longer than the outer spine on the snpero-mar- 
ginal plate, and all these spines stand at an angle to the super¬ 
ficies of the plate and are directed upward and outward. Very 
short, widely spaced, papilliform squamules are distributed over 
the whole of the infero-tnargina-l plates, and the granulation of 
the siipero-marginal series partakes of the same character and is 
in distinguish able at the junction of the plates. 

The ambulacral spines aro slioi't and robust, subpapilliform, 
and do not taper, and tboy stand more or less perpendicular to 
the surface of the pjlato. The inner series aro 4 or 5 in number, 
and their basodine forms a slight angle projecting into the furrow; 
the middle spindets are a shade largei* and more robust than the 
others. The ambulacral spinelcts tliat occupy the rest of the 
plate behind the furrow-series are little more than elongate 
papillm; they are small, stumpy, covered with inombraue, and 
are rather widely spaced, no definite order of arrangomont being 
discernible, although abont two irregular rows may be traced 
in some instances. The spineh'ts on the ventral plates are 
similar in character and disposition to the foregoing, and they 
merge imperceptibly into the scpiamules of the inforo-marginal 
plates. This uniformity in the dermal appendages imparts a 
characteristic appearance to the ventral aspect of the starlmh. 

Mouth-plates, elongate, each with two short’, flattened, truncate 
gpinelets at the imtor extremity, then about six pair's of spiuelcts, 
short and robust, standing perpendicular on the surface of the 
plate and forming two series apposed to one anotlior; and then 
abont four rather broader, shorter, and more rcjbust Bpinelots, 
forming a single series in continuation as it were of the two 
apposed series, at the outer extremity of the plate, towards 
which the spinelets decrease as they proceed outward. Conse¬ 
quent on this method of arrangement there is a marked division 
of the mouth-plate armature into two narrow series along the 
median line of each month-angle. 

fheparillm of tlie dorsal area are small and compact, and 
six to nine epinelets, of ■ which one is central. The 
epinemil robnst, and are directed upward, their 
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radiation apart being very slight. No definite order is maintained 
in the arrangement of the paxillse. The papulse are small and 
dark brown, or almost black in colour, and a broad space occurs 
along the median line of the ray in which none are present. In 
the centre of the disk there is a large, conspicuous, and well- 
developed conical prominence, upon and in the neighbourhood of 
which the paxillsB are greatly reduced in size. No anal puncture 
is traceable. 

The madreporiform body is small and situated at about one 
third of the distance from the margin to the centre of the disk. 
The terminal (ocular) plate, though small, is conspicuous and 
elongately ohlong. 

Colour, in alcohol, umber-brown, becoming lighter in shade 
towards the extremities of the rays. The spinelets white. Small 
specimens yellowish white. 

Station 232. Lat. 35° 11^ N., long. 139° 28' E. Depth 345 
fms,; bottom temperature 5°*0 C. j sandy mud. 

Astbopeopen ponxAOAiTTHtJS, Muller ^ Troscheh 

Station. Port Jackson, Australia. Depth 2-11 fms. 

Station. Admiralty Island. Depth 16-25 fms. 

Station. Yokohama, Japan. Depth 5-25 fms. 

Station. Kobi, Japan. Depth 8-50 fms. 

AsTEOPECTEK* PECTIITATtJS, U. Sp, 

Bays five. jS<3‘5r; i2=48 millim., r=14 millira. Bays 
broad at tlie base, tapering continuously to the extremity, which 
is finely pointed. Breadth of a ray at the base 16*5 millim. In- 
terbrachial angle subacute or very slightly rounded. 

Supero-marginal plates 21 in number from the interbraohial 
line to the tip* higher than broad, the disparity being greatest 
in the arm-angle and diminishes towards the extremity. When 
seen abactinally the plates have the appearance of being slightly 
oblique in relation to the direction of the ray, and each, excepting 
the two innermost, is slightly convex or submammillate at the 
outer angle formed by the junction of the dorsal and lateral 
superficies of the plate, which falls in the marginal contour of 
the ray. On the summit of this convexity is borne a small short 
conical spinelet; and although normally the series of spinelets is 
continuous throughout the ray, a plate occasionally occurs on 
which the spine is wanting. The two inner supero-marginal plates 
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are narrower doraally tliau tlic others, and the spiuelets they bear 
are slightly longer and more robust. 

The infero-marginal plates are broader than high, and do not 
extend laterally beyond the superior series. Each plate bears an 
oblique comb o? four marginal spines, their lino of base forming 
an angle of about 45° passing from the adoral side to the 
aboral side of the plate. The adoral spine is the smallest and 
the most outward, and the third from the margin the longest, 
the second is intermediate in size, and fche fourth nearly as long 
as the third. A. fifth and much smaller spine is situated on the 
aboral side of the plate a little distance from the comb or mar¬ 
ginal series ; and in the iimer portion of the ray one or ovetx two 
similar isolated spines may he present on the aboral side of the 
plate in lineal series. All these spines, as well as the marginal 
series, are elongate, delicate, cylindrical, and taper to a fine point; 
and the marginal spines are very slightly bent. The whole of 
the surface of the infero-marginal plates is compactly covered 
with small, flat, roundly tipped squamules, uniform and closely 
placed. 

The amhnlacral spines are arranged in three distinct series, 
three spinelots in each. The inner series are of moderate length, 
the middle spine being slightly longest, subcylindrical, and slightly 
tapering, whilst the companion spineleta are often slightly flat¬ 
tened. The second series consists of three equal spinelets, which 
are shorter than the inner series, and are flat and expanded 
towards the tip, which is roundly truncate. The outer series, 
likewise of three spines, are similar to those of the secojid scries, 
the middle spiuelot, however, being usually broader and more 
flaring than the companions; occnsioually there may be an 
additional small spine preHunfc iu this series. T’he inner series 
are directed more or less over the furrow; the second Hories are 
usually perpendicular; and tho outer HcrtcB are directed outward 
towards the margin of the ray. There is also a tendency iax 
the spinelots to radiate apart. Consequent on this mode of 
arrangement, the ai’inature of the adambulacral plates has a very 
widely expanded character on tho whole. 

The ventral plates are small and very few , in number, and con¬ 
fined to the immediate iuterbrachial area. The spinelots that 
cover them are small, more or less subspatulate in form, and 
radiate apart. 

T!he are of moderate size, each pair forming a 
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subtubercular promineiice; tlie wliole surface covered with small 
robust papilliform spinelets, forming two or three lineal series on 
each plate. These spinelets increase in length towards the inner 
extremity, the innermost ones not being greatly longer or more 
prominent than the rest. 

The paxilljB of the dorsal area are large and uniform, and are 
arranged in regular transverse lines which extend up to the 
median line of the ray. The paxiUse have a large tabular surface 
on which are jilaced twelve to fifteen short papilliform spinelets, 
and the periphery is surrounded by about an equal number of 
similar spinelets. In the centre of the disk the paxillse are smaller, 
and are very compactly placed. There is no trace of any anal 
puncture, and no protuberance in the centre of the disk. 

The aiiadreporiform body is very small, and is situated at about 
one third of the distance from the margin to the centre, and some¬ 
times rather further away from the margin even than this. In 
some specimens there is a faint depression along the median line 
of a ray 5 and in large examples a similar slight sulcus occurs on 
the outer portion of the median interbrachial line. 

Colour, in alcohol, a light purplish shade, of which only a trace 
remains in some specimens;, the rest being almost ashy white. 
Station. Port Jackson. 6-15 fms. 

Station 161. Off entrance of Port Philip, Depth 38 fms.; 
sand. 

Station 162. Off* East Moncoeur Island, Bass Strait. Depth 
38-40 fms.; sand. 

Astbodeoten acanthifeb, n. sp. 

Bays five. E>6’5?^5 E=s90 nullim.,ra»14millim. Bays elon¬ 
gate and tapering; disk very small. Breadth of a ray at the 
base 14^5 miliim.; interbrachial angles acute. Supero-marginal 
plates rather higher than broad, 43 in nuuibor from the inter- 
brachial angle to the tip. Each plate boars on the outer dorsal 
margin (or rounding that falls in the marginal contour) a single, 
small, delicate, conical, and sharply pointed spine* The series is 
continuous throughout the ray; and the two innermost spinelets 
are rather more robust than the others. 

Infero-marginal plates broader than high, and do not extend 
beyond the superior series. Marginal opines three, close together 
in transverse series: the outermost, or marginal spine proper, 
is long, delicate, cylindrical, tapering to a sharp point, and slightly 
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bent; the second, whieli stands immediately beliind, is about 
two thirds the length and precisely similar; the tliird spitic is very 
small, not more than ono third the leiigfcli of tho preceding, and 
is hardly worthy of being ranked as a marginal spine, Some¬ 
times a small spinelet similar to the last mentioned stands by 
the side of the second marginal spine. No other spinolots are 
present on the infero-marginal plates excepting a single isolated 
spinelet in the median line and near the inner end of tho plate adja¬ 
cent to the adambulacral plates. Tliis spinelet is cylindrical, taper 
and sharply pointed, and somewhat longer and more robust than 
the third marginal spine; its presence and isolation gives a very 
characteristic appearance. The surface of the iufero-marginal 
plates is covered with small and not very closely crowded papil¬ 
liform squamules, which increase slightly in length and robust*? 
ness at the inner end of the plate near the adambulacral plates. 

Ambulacral spines not very large or prominent, Innermost 
furrow-series three in numher, delicate, cylindrical, taper; tho 
middle spine slightly more prominent in the furrow than its 
companions. Outer spinolets difficult to formulate, in conse¬ 
quence of iiTCgularity in their mode of arrangement. Normally 
a second and an outer series are present, having about three 
spinelets in each; but these are often placed in such a way as to 
appear to give two to the second series and four, arranged dia¬ 
mond-wise, to the outer series ; frequently, also, one or two small 
additional spinolets may bo present, usually in the latter series, 
which then forms a group. The second series are shorter than 
the inner series, and are slightly compressed and faintly sub- 
spatulaie. Tho outer spinolets arc shorter than the preceding 
and are not flattened; their length near the middle of tJic ray is 
very slightly in excess of the length of tho papilliform stpiamulcs 
of the adjacent vozitro-marginal plate. Very few ventral jdatos 
are present, and hear sinnelets similar to the outer ,aml)ulaet*al 
spines, and these are usually grouped together into an incipient 
pedieellaria (P), 

Moutli-plates elongate, and covered with comparatively long, 
closely-placed spines, which are flattened and more or less sub- 
gpatulate. The two inner spinelets, placed side by side on each 
plate, are longer and larger than tho rest; and these, together 
with their smaller lateral companions, form a hoidzontal comb of 
,$-^8 spinelets directed towards the centre of the mouth. Behind 

two 03* three shorter spines in lineal ' 
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series on the surface o£ the plate; and these are succeeded hj 8 
or 9 pairs of short hat spines, closely placed and occupying the 
middle portion of the surface, on which they stand perpendicular; 
and the outer part of the plate carries 3 or 4 spines in single line 
directed outward, their length and robustness increasing as they 
recede from the mouth. The next adambulacral plate to the 
mouth-plates is narrow, and the spines thereon are small, uniform, 
and arranged in two single lineal series apposed to one another. 

The paxiliae of the dorsal area are large and form a compact 
surface. Each consists of four or five short granuliform spinelefes 
in the centre of the tahulum surrounded by a circle of a dozen or 
more short delicate obtuse spiuelets, the central four having a 
rather isolated appearance within the circle. A very large conical 
prominence is present in the centre of the disk. The madrepori- 
form body is obscured by paxillas. 

The ambulacral sucker-feet are small and terminate in a point, 
which is tipped with black and gives a very singular appearance 
to the species. 

Colour, in alcohol, yellowish grey. 

Station 192. Lat* 5° 42' S., long. 132° 25' E. Noon. Depth 
129 fms. j mud. 

AsTEOPECTEiir JAPOmctts, Muller ^ Troschel. 

Station. Off Yokohama, Japan. Depth 8-14 fms. j 5-25 fms. 

Station 233 a. Kobi, Japan. Lat. 34° 35' N., long. 135° 10 ' E. 
Depth 8-50 fms. 5 mud, sand. 

Station 233 b. Lat. 34° 20 ' N., long. 133° 35' E. Depth 
15 fins, j mud. 

iMJSjnms, n. sp. 

Bays five, i2<3'5f; millim., millim. Bays 

rather narrow, especially on the outer part, tapering continuously 
from the base to the extremity. Breadth of a ray at the base 
about 7 millim. Interbrachial angles subacute. 

Supero-marginal plates 18 in number from the interbrachial 
angle to the tip, about as broad as high, but higher in the inner 
part of the ray. The plates are slightly tumid, and form a well- 
rounded margin to the ray. The surface of the plates is covered 
with very fine, closely-xfiaced, papilliform granules; and the 8 or 
9 innermost supero-marginal plates bear a small, delicate, sharply 
pointed spinelet about equal in length to the length of the palate, 
and placed near the middle of the dorsal portion of the plate. The 

wm. izoonoOT, Ton. xtii, 19 
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breadth of the plates is very little greater' tliau the length on the 
inner portion of the ray; and on the oiitei' portion tlicso propor¬ 
tions are reversed. 

Infero-niarginal plates broad, gently rounded on to tlie aetinal 
surface, and do not extend beyond the superior scries. Marginal 
spines S, placed close together in a very oblique series, the 
second from the margin being slightly longest and most robust; 
all are exceedingly delicate, needle-lihe, and very hiintly bent, 
the longest being rather more than twice the length of the 
plate. On the three innermost plates the upper or outer spine 
is the longest; it is also flattened and much broader than else¬ 
where. Excepting on the three innermost plates no other spines 
occur; on these, however, one or two very small ones are present in 
the median line. The sui'faco of tl\e infero-marginal plates is 
covered with numerous minute papilliform squamulos closely 
placed, which become more spinifonti towards the margins. 
Ventral plates not more than two or three present, covered with 
short papilliform spiueiots similar to those just noticed, 

Ambulacral spines short, delicate, cylindiical, slightly tapering 
at the tips, forming two series. The inner series couHists of 
three spines? the middle slightly longest, radiating arpart and 
directed over the furrow. The outer series consists likewise of 
three similar and equal spinelets usually directed towards the 
margin of the ray; and occasionally there may be one or two 
supplementary spinelets, usually smaller, and almost indistin¬ 
guishable from the spinelets of tlie infero-marginal plates; occa¬ 
sionally one is as large as the three spinelets of the outer series, 
and is irregular in position. 

Mouth-plates small, and form a prominent narrow keel along 
the median suture-lino, on either side of which are borne two 
rows of rather elongate cylindrical spi iiclots, 6 or 7 in each, 
and 2 or 3 in single series on the outer part, wliich are larger. 
The innermost spineletB are more robust than the others, but 
only very slightly longer, and no prominent horizontal comb is 
formed over the mouth-opening as in other species* There is a 
row of 5-*7 rather elongate spinelets on the free margin of the 
mouth-plate. 

, The paxillar area has a comparatively open and irregular , ap- 
pearmce in consequence of, the character of the paxillse ^ these 
have short thin pedieds scarcely forming a true tabulum, and 
are surmotpted by 8*10 rather long delicate spinelets^ much 
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longer than the pedicel, and do not usually radiate apart widely. 
In consequence of the rather wide separation of the paxiilse, a 
somewhat draggled ” appearance is produced* In the centre 
of the disk the paxillse are rather smaller and more crowded, and 
a central prominence is present. 

Madreporiform body small, and almost concealed by paxiilse, 
situated rather more than its own breadth from the margin. 

Ambulaeral sucker-feet moderately robust and with conical 
pointed tips. 

Terminal (ocular) plate rather large, and broader than long; 
distinctly appearing as if formed by the lateral union of two 
Siemicylindrieal plates, with a rather large tubercular granule on 
either side at the extreme tip, on which spinelets were probably 
articulated. 

Colour, in alcohol, yellowish grey, with a darker tint over the 
paxillar area approaching greenish grey. 

Station 20^. Lat. 12° 43' 17., long. 122° 10' E. Depth 100- 
116 fms.; mud. 

AsTEOPECrEN HEEMATOPHILtrS, U* Sp. 

Rays five. i2=25 millim., ^-=8 millim. Rays of 

moderate breadth, tapermg from the base to the extremity, hut 
do not become attenuate or sharply pointed. Breadth of a ray 
at the base 8*5 luillim. Interbracbial angles slightly rounded. 

Supero-margiual plates 22 or 23 in number from the interbra- 
chial line to the tip, slightly broader than long; height greater 
than length, and increasing on the inner portion oi the ray, where 
it is greater than the breadth. The plates are slightly tumid 
and well defined; and are covered with low rounded granules, 
which are larger and more prominent in the middle of the plate* 
Normally each plate bears a prominent sinniform granule on the 
rounding between the dorsal and lateral surfaces; and occasion- 
ally a second may be present close beside it Usually on© or 
two of the innermost plates on either side of the median inter- 
brachial line carry two of these spiniform granules, of equal size. 

The infero-marginal plates do not protrude beyond the line of 
the superior series, and are gently rounded on to the actinal 
area. Each plate has a single, short, slightly compressed, and 
sharply tapering marginal spine, followed by two similar but 
shorter spinelets, placed close behind and forming a line slightly 
oblique to the median line of breadth of the plate. The second 
spine is about two thirds the length of the marginal spine, and 

19 ^ 
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the third is miicli less and more compressed. This triplet of 
spines is confined to the marginal edge of the plate, and no other 
spines are present, except on one or two of the innermost plates, 
the rest of the plate being covered with small uniform sqnamnles; 
and these, though short, are more or less spatuliform and with 
rounded tips. Ventral plates only two or three present, bearing 
small uniform papilliform spiuolets. 

Amhulacral spines shoi’t, normally forming two series; but 
on some plates the outer series is somewhat irregular, and may 
simulate the appearance of three series. The inner or furrow- 
series consists of three spines, of which the middle one is longest, 
straight, cylindrical, and tapering; whilst the twm lateral ones 
are short, delicate, compressed in the direction of the axis of 
the ray, slightly expanding towards the tip, and trimcately 
rounded. The outer series are three in number, equal in size, 
broad, robust, fiatly compressed in the direction of the axis of 
the ray, widely iiaring towards the extremity and truncate. The 
middle spinelet is on some plates placed external to the two lateral 
ones, and sometimes, in consequence, appears like a solitarj^ 
spinelet of a third series. Sometimes also the aborai lateral 
spinelet may be slightly in advance. On a few of the innermost 
plates one or two supplementary spinelcts may he present* 
Mouth-plates large and prominent, with a single line of short 
robust papilliform spinelets upon the surface of the keel along 
either side of the median suture; these are about 10 or 11 
in number, and decrease in size ad- aud aborally. Of the moulh- 
spines proper situated on the free margin of the plates, the three 
innermost on either side of the suture-line tiro long, robust, 
cylindrical, obtiisely rounded, and form, together with the corre¬ 
sponding spines of the companion plate, the comb which streiciics 
horizontally over the mouth-aperiuro. On the remaining ]jor- 
tion of the free margin are 3 or 4 small, equal-sized, cylindrical 
spines. Tlie first adambulacral plate next to the mouth-plate is 
narrow, with a biserial armatoo, consisting of about 8 small, 
compressed, sHght^^ flaring, and truncate spines in each row* 

The paxillar area is compact and uniform, rather more than 
three times the breadth of the supero-marginal plates at the 
middle of the ray. The paxillm are longer on the disk and along 
the median dorsal line than at the sides of the rays, where they 
are arranged in regular transverse rows, about 5 in each. The 
largdr paxfllm have a circlet of 10-12 short spinelets surround- 
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ing a rather large tabulum, ou which 1-3 low granules are placed; 
and the smaller ones have about 8, with one central. The paxillse 
are smaller and very compact in the centre of the disk, and a 
prominent conical peak is present. 

The madreporifornx body is transversely oval in form, and nob 
more than its own breadth distant from the marginal plates. 

The terminal plate is large and broad, very deeply channelled 
anteriorly, and with 2 or 3 short robust spinelets, which curve 
slightly over the furrow. 

Colour, in alcohol, very light ochre-brown, almost verging 
towards grey. 

Station 75. Lat. 38° 37^ N., long. 28° 30^ W. Depth 450 fms.; 
sand. 

AsTROPECTEN PONTOPORiETJS, n. sp. 

Bays five. j5=3‘5 r app.; B=i5B millim., ?’=15 millim. Bays 
rather broad throughout, and only sHghtly tapering until near 
the extremity, which, although pointed, is rather obtuse. Breadth 
of a ray at the base 16*5 millim. Interbrachial angles subacute, 
or with a faint tendency to rounding. 

Supero-margiaal plates 27 or 28 in number from the interbra¬ 
chial angle to the tip, broader than long j height about equal to 
breadth at mid arm, but greater in the inner i^ortion of the ray. 
The plates are well rounded and tumid, which gives them a crested 
or. subtubercular appearance and clearly defines the separate 
plates. The plates are covered with small papilliform, granules, 
which decrease in size towards the margins; and each plate nor¬ 
mally bears an elongate granule or aborted spinelet, situated 
rather low down on the rounding between the dorsal and lateral 
surfaces of the plate; but not unfrequently two or three may 
be present, and these stand in transverse line along the median 
line of breadth. 

Infero-marginal plates broad, rather sharply rounded on to the 
actinal surface, and do not protrude beyond the level of the 
superior series. Marginal spines 4 or 5 in an oblique line, only 
slightly inclined to the axis of the ray, passing from the adoral to 
the aboral side of the plate- The spines are short, cylindrical, 
tapering, and pointed; the third or fourth from the adoral end 
of the line is the longest, although there is no great disparity in 
the length of any of them excepting the first, which is very small. 
Two or three irregular rows, with the spinelets in each shorter 
than those in the preceding row, stand behind the marginal 
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series, and form a gradual transition into the spiniform squamu- 
lation of the plate. Consequent on this arrangement the marginal 
spines have a short, compact, and almost tufted appearance; whilst 
the series form a thich and closely crowded fringe along the ray. 
The squamules of the infero-marginal plates are rather long, flat, 
and zwnded or obtusely pointed at the extremity, and although 
numerous they are not very closely placed. Three or four 
more prominent squamules, simiilaling spinelets, Ibimi a line 
along the ahoral margin of the plate, and occasionally similar 
ones may be found here and there on other parts of the plate. 
Ventral plates not more than 6-8 present, carrying very small, 
short, and equal-sized papilliform sx)inelets, which appear to 
form a kind of pedicellaiia. 

Anibulacral spines short, and forming two series. The inner 
series, consisting of three spines, short, cylindrical, slightly taper 
and obtuse, the middle one being more robust, compressed late- 
rally, geniculatecl and prominent in the furrow. The outer series, 
near the middle of the ray, has throe spines equal to, or rather 
longer than, the inner series, more robust, slightly compressed, 
and obtusely rounded at the tips, running obliquely across the 
plate, the adoral sjpinelet often being in the position of a third 
series. On the inner portion of, the ray one or two supple¬ 
mentary spinelets may be present, external to the oblique line of 
three spines above mentioned. 

Mouth-plates elongate, and form along prominent narrow keel 
along the lino of suture. Upon the keel there is a single line of 
spinelets on each plate, rather long, robust, compressed, and sub* 
papilliform; these are 7-9 in luimher, and diminish in sbe 
aborally. On the outer free margin of the ])lato there are about 
8 spinelets—the three innermost, which with the corjxjsponding 
spinelets of the companion mouth-plate form the comb ol: spines 
projecting horizontally over the mouth, are longer than the rest, 
and are slightly curved inward at their extremities in the direc¬ 
tion of the horizontal plane of the month-area. The remaining 
spinelets are much smaller and equal-sized, and their series do 
not reach beyond a line drawn at right angles through the middle 
of the median suture-line. 

The armature of the first adambulacral plate beyond the 
of 15 or more pairs of small papilliform 
" in two pamllel lines and apf wed to ohe another, 

ifih’arlka% elegant organ ptolably of pedioellar&n 
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functions. On the outer portion of the second adamhulacral 
plate there is a partial repetition of this arrangement. 

The paxillar area is wide and extensive, with numerous rather 
small compact paxillse. The spinelets of which these are com¬ 
posed are short and uniform. The larger paxillac have a circlet 
of 12-14 spinelets surrounding 7 or 8 on the centre of the 
tabulum; and the smaller paxillae present about half those num¬ 
bers. Along the sides of the rays the paxillae are arranged in 
regular transverse lines about 5 or 6 in each. The paxillfB dimi¬ 
nish greatly in size in the neighbourhood of the centre of the disk 
and towards the ends of the rays. 

The madreporiform body is small but tubercular, and is situated 
nearer the margin than midway to the centre. 

The terminal plate is moderately large and broad, and is deeply 
grooved at the extremity. 

Colour, in alcohol, yellowish white. 

Station. Simon’s Bay, Cape of G-ood Hope. Shallow water j 
5-^20 fms. 

Asteopeoten zebea, n. sp. 

Bays five. i^=3*7 r*, iB=34 millim., r=9 millim. Bays rather 
narrow, aud although tapering gradually from the base to the 
extremity, the tip is comparatively obtuse. Breadth of a ray 
at the base about 9 millim. Interhrachial angles distinctly 
rounded. 

Supero-marginal plates 25 in number from the interbraehial 
angle to the extremity, higher than broad, and having the ap¬ 
pearance of forming a rounded sloping bevel to the ray, especially 
in the arm-angle. The plates are uniformly covered with papil¬ 
liform granules, and hear no spines or tubercles whatever, ex¬ 
cepting the four innermost plates on either side of the median 
interbraehial line. These four or five plates are armed with a 
short, conical, and slightly compressed spinelot, the innermost 
being longest and the others decreasing in size as they proceed 
outward. 

Infero-marginal plates much broader than high, and do not 
extend beyond the superior series, although in large specimens 
there is a tendency to appear to do so in consequence of the 
presence of a slight prominence on the plate on which the mar¬ 
ginal spine is articulated. One marginal spine of moderate length, 
taper throughout and sharply pointed, cylindrical, veiy slightly, 
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flattened, accompanied by a second spnio, about two thirds the 
length of the marginal spine, pla,cod imincdintely hohinrl and close 
to the ahoral side of the plate. Two or three small compressed 
spinelots are situated in lino on the ahoral side of the plate, that 
near the inner extremity adjacent to the adambuiacral plates 
often slightly largest. ISTo other spines arc present on the infero- 
marginal plates, which are covered with moderately well-spaced 
squamules. 

Ambulaeral spines forming three series on the inner part of the 
ray, but become reduced to two on tho outer portion. The inner 
series consists of three spinclets, wluch are rather short, the middle 
one delicate and clavate at the extremity, and two lateral compa¬ 
nions rather shorter, flat and obtuse. Tlio second series consists of 
two or tlu'ee spmelets shorter than tho inner scries and more or 
less flattened and truncate. When a tlurd spinelet is present it is 
very frequently placed somewhat behind the other t-wo, opposite 
their interspace j and might almost be counted with the third scries, 
which latter may consist of only two or three small cdlia-like 
spines or of four flat modified spines forming a well-developed 
pedicellaria. These organs are irregular in their occurrence and 
are only present on the inner half of tho ray 5 on the outer part 
of the ray tho third scries of ambulaeral spines is apparently 
wanting altogether. The pedicel]arise arc largo and conspicuous, 
and four or five are present along each side of a furrow, usually 
on alteniato qflates 5 all are uniform and with four valves, regu¬ 
larly apposed two and two, tho spinolots which form the valves 
being more or less flattened mid arcbed, and terminate in an 
abruptly pointed or lanceolate extremity. Ycntral plates very 
few; 1 )he two immediately behind the mouth-plates each, bear a 
large pedicellaria similar to those just moutionod. 

Mouth-plates elongate and narrow, with a singlo lino of com¬ 
paratively long and robust spinolets along their superficies, cylin¬ 
drical or slightly compressed and obtuse j all nearly uniform in 
ske excepting the innermost one or two, which are somewhat 
larger than the others. 

PaxillsB of tho dorsal area large, having or even more, 
central spiniform granules on the tabulum, surrounded by B-12 
short spinolets in a circle on the periphery. A slight prominence 
is present in the centre of the disk of some examples, but scarcely 
produce a conical peak. In one specimen a slight 
’ in^ the 'centre ^ of, the prominence. 
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Colour, in alcohol ~the paxillar area is of very light brown or 
chocolate-colour, and is mottled with spots and lines of a darker 
tint of the same. These marks fall in a line parallel with, and 
midway between, the marginal plates and the median dorsal 
line. On the inner third of the ray the line or band of colour 
is generally continuous and meets the corresponding band of the 
adjacent ray on the disk, forming a V-shaped mark, thickened in 
the angle. On the outer part of the ray the markings are dis¬ 
continuous, forming spots, and these frequently extend up to and 
over the marginal plates. The aetinal surface and suckei^feet 
are yellowish white. 

Station 186. Lat. 10 ° 30' S., long. 142° 18' E. Depth 8 fms.; 
coral-sand. 

ASTEOPECTElir ZEBEA, Var. EOSEA. 

The examples of A. zebra from Station 186 are very constant 
in their characters. The specimens from Station 187 (three in 
number) present some variation. In colour they are a rosy 
brown, approaching that of madder-brown, and the markings are 
dark brown. The aetinal surface is a delicate rosy pink, and the 
sucker-feet are rich scarlet. The rays are slightly broader and 
taper rather more rapidly at the tip. Only the two or three inner¬ 
most supero-marginal plates bear spines, whicb are smaller and 
almost invisible excepting the innermost. The small spinelets on 
the aboral margin of the infero-marginal plates do not form the 
continuous line noted in the specimens from Station 186, but are 
wanting in the median portion, thus leaving the spinelet near 
the adambulacral plates isolated, and the spinelet near the mar¬ 
ginal spines is relatively larger and might almost be counted along 
with the marginals. 

Station 187. Lat* 10 ° 86 ' S., long, 141° 65' E. Depth 6 fras,; 
coral-sand* 

AsrEOPEOTEK vEUiTAEis, mn Martem. 

Station. Amboina. Depth 100 fms. 5 15-26 fms, 

AsrEOPECTEK aBANTTLATtis, MMUt ^ 

Station 188, Lat. 9° 59' S,, long. 139° 42' B. Depth 28 fms.; 
mud, 

Aspeopeopen mokacakphus, n. sp. 

Bays five. B>2‘5r; jB= 26 millim,, r^7 millim, (another 
speoiiiien, Je «=22 millim., millim,). Disk moderately large; 
rays rather long and narrow, tapering rather rapidly on the outer 
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portion to a pointed extremity, Intcrbraclilal angles rounded. 
Breadth of a ray at the base 6*25 millnn. 

Supero-inargiual plates small, about in number from the 
interbrachia] angle to the tip, higher than broad, not tumid, form¬ 
ing an even and well-rounded margin to the ray; tho extension 
on the dorsal surface small, conseqnetit on tlie narrowmess of the 
plates. The surface of the plates is covered with large, flat- 
topped, well-spaced grauiilea, which diminish a little in size at 
the margins; and the suture or furrow between neighbouring 
plates is almost hidden. The usual fine cilia, if present, are en¬ 
tirely concealed. No spinolets or tubercles of any kijid are borne 
on the supero-rnarginal plates. 

Infcro-marginal plates much broader than high, do not extend 
beyond the superior series, and have a sharp nubangular rounding 
on to the actinal surface. Each plato bears a single marginal 
spine, and no other spines are present, the whole surface 
of the plate being covered with moderately w^oll-spaeed, small, 
flat, subacuminate squamules very little longer than broad. Two 
of the squamules immediately behind tho marginal spines are 
longer than tho rest and subspiniform, There is no tendency to 
spinulation on any other part of tho plato. Tho marginal spines 
are short, delicate, subcylindrical, slightly compressed, tapering 
from the base to a very finely pointed extremity, and are very 
faintly curved: they aro directed horizontally from the ray at 
right angles to the axis, and are wide apart; those in the middle 
of the ray are slightly longer than the others, which decrease hi 
length towards thenuner and outer portions of the ray; tho longest 
spines arc nearly equal to tho length of three infcro-marginal 
plates. Not more than two or three ventral plates aro i>rcsent, 
and these carry small papillose Bpinclots forming an incipient 
pedicellarla-Hke group. 

Ambulacral spines short and rather robust, forming two distinct 
series, three in each. The inner series consists of three short, 
robust, obtuHoly-tippcd spinelets, radiating apart and arching 
over the furrow; the middle s])jne longest. The outer series of 
three spines are much shorter than the inner aeries j the middle 
spinelet slightly longest and twice as robust as its companions, 
this spinelet having a short, flat, subspatulate form. The aboral 
fpip;4^t is , smallest and is placed in advance of the other two, its, 
‘ i po#ion almost suggesting that it ought to be reckoned as be- 
longmg't 0 ',a''^ 4 dle series, m idea which is further strengthmaed 
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by the presence in the innermost portion of tbe ray of a minute 
granule or rudimentary spinelet in a corresponding position on 
tbe adorai side of tbe plate. This arrangement causes tbe broader 
middle spinelet at first sight to appear as tbe aboral of two spines 
which form a true outer series, directed outward towards the 
margin of the ray. 

Mouth-plates elongate and narrow, with a single row of 8~10 
papilliform spinelets on their surface, which are very small out¬ 
wardly, but increase in length as they approach the mouth, the 
innermost spine being longer than any of the others and directed 
horizontally. The two series of spinelets on the companion plates 
of a month-angle are generally apposed to one another. On the 
free margin of the mouth-plate there is a lineal series of short, 
rather robust spinelets directed horizontally, which increase in 
length as they approach the inner extremity of the plate, tbe 
innermost spinelet being very little shorter than the innermost 
spinelet of the superior series just mentioned, and, standing at 
the same level, forms together with it the horizontal fan of mouth- 
spines which proceed from each mouth-angle and cover the mouth. 
The adambulacral plate adjoining the mouth-plates is much 
broader aud shorter than the others, and bears a lineal series of 
8 or 9 short papilliform spinelets on either side, the two series 
being apposahle. 

The paxillar area is wide, measuring more than three times 
the width of the snpero-marginal plates near the middle of a ray, 
and is very regular in composition. The paxillsc are large and 
well spaced, and have one large granule-like spinelet in the centre 
of the tabulum, and 7 to 10 very short clavate spinelets on the 
circumference radiating out widely, almost horizontally. Occa¬ 
sionally on the disk, paxillae have 2-4 central granules ; but the 
single, large-sized, low granule is very characteristic. On the 
sides of the rays the paxillse are arranged in transverse lines 
about 8 or 4 in each j the median dorsal band scarcely defined. 
In the centre of the disk an anal peak is present, in the neigh¬ 
bourhood of which the paxillm become very small and crowded. 
In some cases the centre of the cone is inyaginated. 

Madreporiform body entirely hidden by paxillse. 

Colour, in alcohol, ashy grey. 

Station 203, Lat, IF T long. 128"^ V E. Depth 12 to 
20 fms.; mud. 
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ASTBOPEOTElvr CJT^rGTTLAW«5 Tl. Sp. 

Eays fiTe. i?,>3 r ; i2=«2S inillinn., r^9 millim. EajB mtbor 
short and of modomto breadth, tapering gently with a slight curvo 
to the extremity, which is not sharply ])ointod. Br(3adth of a 
ray at the base 10 millim. Inter-bracliial angles subaeiito and 
not rounded. 

Siipero-marginal plates 19 in laumbor from the intorbrachial 
line to the tip, all much broader than high, the breadth of those 
mid^yay on tlie ray being greater than tbo adjacent paxillar area. 
The bi^eadth of the supero-marginal plates increases towards the 
arm-angle, where the maximum is attained ; the innermost plate 
of each ray, -which is contiguous to the median interbrachial line, 
is triangular or wedge-form, the apex being directed outward; 
whilst the bases of the two acljacent triangles form a wide 
rounding to the inner contour-line of the margma»1 wall. The 
border formed on the dorsal surface by the margioal platon is very 
hroad and conspicuous. 

The length of the supero-marginal plates in the inner half of 
the ray is not more than one third of their breadth. The plates 
are slightly tumid along the median lino of breadth, which pro¬ 
duces a slight furrow between each ; and tbo surface of the plate 
is covered with closely-placed uniform granules, which become 
finer along the margins. No apinelets, tubercles, or enlarged 
granules are present on the plates. 

Infero-margiiial plates broader than high, and extend very 
slightly beyond the superior scries. Margiiial spines two, stand¬ 
ing side by side, eqtml in length, short, very delicate, cylindrical 
or faintly flattened, tapering to a sharply-pointed extremity and 
slightly bent. Ecbind these stand 2 or 3 very small ilolicato 
spinolots; and a row of 4 or 5 similar, tbougli somowliat Hiiialler, 
spinelets are placed on the aboral side of the plate. Thi} surface 
of the plato is covorod with small, flat, subcirenlar sqnamnlos, 
rather widely spaced, the margins being bordered with crowded 
short, delicate, ciliary spinelets, hidden in the divisional furrows, 
Only two or three ventral plates are present in the immediate 
interbrachial area; these carry usually one moderately long 
tapering spinelet surrounded by a marginal series of papilliform 
spinelets. 

Ambulacral spines usually forming three series, although the 
third or outer series is often absent or indistinguishable from the 
. ciliary spwkts of the ventro-marginal plates on the outer part of 



A$a}EBOIJ>UA OS' H.M.S, * OHAXLEHaEB* EXPEDITION. 267 


the ray. Inner series three in number, short, cylindrical or flat¬ 
tened transversely, slightly taper, the middle one alittle longer than 
the companion spines and standing forward prominently in the 
furrow. The second series has usually two spines standing wide 
apart, opposite the two outer spines of the furrow-series ; these 
spines are shorter than the inner trio, flattened in the plane of 
the axis of the ray, do not taper, and are roundly truncate at the 
extremity. Sometimes a third spinelet, similar in size and shape, 
is present between them. The outer series consists of three 
small papilliform spinelets, only slightly longer and more robust 
than the transitional or ciliary spinelets above mentioned. 

Mouth-plates small and narrow, with a single line of rather 
long compressed spinelets, standing perpendicular to the super¬ 
ficies, excepting those near the inner extremity, which are directed 
horizontally over the mouth and are also larger and more robust j 
those at the outer extremity are directed outwards. Low down 
on the sides are a few small and irregular supplementary spines. 

The paxillar area is very limited in consequence of the great 
breadth of the supero-marginal plates. The paxillse are large 
upon the disk, hut become smaller along the rays; the former 
have four or five rather large gi’anules in the centre on the tabu- 
lum, surrounded by a dozen or more small short spinelets. Along 
the rays there are not more than two or three central granules, 
and these are axu*anged in line, the paxiUa (tabulum) being more 
or less elongately oval in the dicection of the axis of the ray. 
The paxillsB are closely placed. In the centre of the disk a small 
conical elevation is present, upon and in the neighbourhood of 
which the paxillm are smaller. 

Tibe madreporiform body is about its own width distant from 
the marginal plates, and is almost hidden from view by the 
paxillas. 

Colour, in alcohol, almost pure white. 

Station 122. Lat. 0° 5^ S. to 9^ 10' S., long. 49' W, to 84° 
53' W. Depth 350,120, 32, and 400 fins, j mud. 

There is, unfortunately, no indication as to which of these 
dredgings the specimen came from. 

Astboeeoten hesaotus, n. sp. 

Says five. Ji2«3r; .^=34 millim., jrcall millim. Disk of 
moderate size and somewhat tumid; rays rather short and mode¬ 
rately bro^ at the base, tapering continuously to a finely pointed 
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extremity. Brcadtli of a ray at the base about 11 luillini. In- 
terbrachial angle rounciod. 

Supero-margiiial plates small, 21 iu number from tbo intorbra- 
chial line to the tip, about as liigli as broad and sliglitly tumid; 
covered with papilliform granules, uniform iu size and not very 
closely placed. Kuo cilia in the furrows between successive 
plates. No spines or tubercles o f ai ly kind present on the supero- 
marginal plates. 

Infero-margiual plates broader tbaii higli, the lieiglit being 
proportionally greater tliau usual in the genus; they do not 
extend beyond the level of the superior scries, and form a gently 
rounded curve onto the actinal surface. 

Marginal spines very small, short, straight, taper, and siiglitly 
compressed ; four in number, placed close together in an oblique 
lino passing from the adoral extremity of the marginal cud to tlie 
aboral side of tbo plaie, the third from the margin being the 
longest; the fourth spine is usually rather shorter than the 
third, but sometimes equal. These spinolcts, though not closely 
appressed to tbe side of the ray, stand at an angle to the surface 
and are directed somewhat upward and outward. Behind the 
line of marginal spines is a line of small flattened spiuiform 
squamules, larger than tho general squamulcB of the plates; and 
on the inner part of the ray one or two similar spinelets may bo 
found on tho inner portion of the plate; those, how^ever, are 
wanting on the outer part of tho ray, and there are no spinelets 
on tho aboral side of tho plate. Tho surface of the plate is 
covered wnth short papillose spinelets rather than Hquamules, 
which become longer, more delicate, and very numerous in tho 
farrows. 

Ambulacral spines dolicato and of moderate ItMigth, a.11 cylin¬ 
drical and, only slightly taper, forming throe roguiar hoihob, with 
three spinelets in each. Tho inner HerJos vadiaits well ajiart, and 
the middle spinelet is longest. Tlio spinolotH of the Htwond Hcries 
are all equal in length and slightly shorter than tho inner series, 
and arc frequently placed in a somewhat oblique line. The outer 
series arc, perhaps, a trifle smaller than tho second series, and do 
not always stand in a regular line; sometimes an additional spine- 
let is present and sometimes only two. 

Tentral plates numerous, 20-80 being present in the interbra- 
bearing about 8-10 short d^icate spinelets, rather 
e|ipd;wd/radiati^^ apart, wHoh gives ^ an appearance 
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suggestive of paxillas, and most of the plates, excepting the inner 
series, having a longer and more robust spinelet springing from 
the midst. 

Mouth-plates rather short and small, covered with numerous 
closely-placed spinelets, A double line is present on the surface 
of the plate, those near the median line of the mouth-angle being 
largest, robust, compressed transversely, and with tips obtusely 
rounded, and increase in length towards the inner extremity of 
the plate. The innermost spines of the month-angle form a short 
horizontal comh of four parallel spines directed towards the centre 
of the mouth. The margins of the mouth-plates are fringed with 
a line of about 8 small ciliary spines, which decrease in size and 
robustness as they recede from the mouth. 

The paxillar area is extensive over the disk, and contracts 
rapidly along the rays, terminating in a point, in conformity with 
the shape of the starfish. The paxillae are moderately large, with 
a broad tabulum bearing in the centre one or occasionally two 
isolated granules, and surrounded by 8 to 12 short elavifom 
spinelets around the margin which radiate outward slightly. 
There is a little diminution in the size of the paxillse towards the 
centre of the disk, but no trace occurs of any anal prominence 
or peak whatever. The paxillm are arranged in very short 
transverse rows at the sides of the rays, the irregular median 
space being wide. The paxiilm become very small towards the 
ends of the rays. 

The madreporiform body is small, slightly convex, with fine 
striations, and is placed at about its own breadth distant from 
the marginal plates. 

The ambukcral sucker-feet are pointed, and the extreme tip 
appears to be very slightly thickened. 

The terminal (ocular) plate is elongate, and armed at the extre¬ 
mity with four or five short robust spinelets directed outwards. 

Colour, in alcohol, brownish grey. 

Btation. Off Inaccessible Island, Tristan dAcunha. Depth 
90 fms. 


maw. a'onBisr.—ioonooy, von. xvii. 


20 



270 


MB. a. brook’s BBriSIOB OB THE 


A Eevisioii of the Gonus Bntomohrija, Bond. {JOegeena^ Nic.). 

By George Bbooic, 

[Bead May 3, 1883.] 

(Plates X. k XI.) 

M. EotjRBET, in Kis paper befoi'e tlio Eoyal Society of Lille, in 
1839, divided the Podwreo into five genera—two with scales and 
three withoiit. Of the latter the genns Isotoma Avas charac¬ 
terized as follows:—Corps non garni d’ecaillcs, plus ou moiixs 
vein ^ antennes courtes, do quatro articles, k pen pros egaux ” 
(p. 309). It may he here remarked that, from the above descrip¬ 
tion, it is clear that Bourlet’s name of Isotoma had reference to 
the segments of the antennse being equal; and this is borne out by 
the fact that Bourlet regarded the form and number of seg¬ 
ments of the antennm of the BoduTm as forming good generic 
chai’acters. At the present time, however, unless one had access 
to Bourlet^s papers, one w'ould expect the name Isotoma to refer 
to the four suhequal abdominal segments, as the form of the 
antennsD is no longer characteristic. 

In 1842 Nicolet published a paper (Boy. Soc, Ilelv.), in which 
he divided the species included in Bourlet’s Isotoma into two 
genera t— 

Besoria^ in which the first four abdominal segments arc sub- 
equal. 

Begeeria^ in which the fourth abdominal segment is at least as 
long as the three preceding taken together. 

The name Besona has had to give way to the older one of Isotoma^ 
and Mthorto Begeoria has stood as a good genus. The name, 
however, is unfortunate, as it was already occupied for another 
genus of insects. Meigen in 1838 (Syst. Beschr. cur. Zweifl.) gave 
the name Begeoria to a parasitic genus of Biptcra, which now 
form s a large and important genus of the order. Curiously enough, 
Hicolet’s genus is the only one mentioned in Agassiz’s ^Komen- 
clator/ If the two goriora were very wide apart so that there 
could be no risk of confounding them, perhaps it would do no 
harm to retaih Nieolet’s name. Eondani (Dipterolog* Ital. Prodr. 
vol. iv.), seeing this difficulty, suggested the name Bntomobrga 
instead of Bicolet’s Begeeria^ and although the name is not a 
^^lable oAe, it will be better to accept this than confuse 



OENUS EOTOHOBEYA, EOm. 


271 


matters more by adding another to the list. Mr. Meade, in a 
note in the Entomologist’s Monthly Mag.' voL 18, also points 
this out; and Mr. M®Lachlan calls attention to the desirability of 
adopting Kondani’s name. It is, however, particularly unfortu¬ 
nate that the name Begeeria has to be changed, as the genus is 
well established and has lent its name to a division of which it is 
the type. 

The species of this genus are very widely distributed and very 
variable. Hitherto a considerable importance has been attached 
to the size, position, and colour of the various markings, so that 
it is only natural to expect a good many synonyms. In the first 
place, Lubbock (Linn. Soc. Trans. 1869) separated those species 
described by Mcolet as being clothed with scales, and founded a 
new genus for them under the name of Sira^ on account of their 
linking together the genera Bntomolrya and Lejgidocyrtm, Of 
the species without scales Lubbock, in his Eay Soc* Monograph, 
has condensed the number to sixteen species, as follows :— 


L nimlis^ L. (Nie. & Lubk.), 

2. B, awmlata, Fabr. 

3. E. Temp. 

4. E. Imugimsa, Nic. 

5. E. Nicoktii, Lubk. 

6. B, cincta^ Lubk. 

7. B^ disjunctUt Nic. 

8. B. corticalis, Nic. 


9. B, museorumt Nic. 

10. B. fenestrarum, Bourl. 

11. E. variegata^ Guer. & Per. 

12. B, memhranea, Nic. (Chili). 

13. B, mcerta, Nic, (Chili). 

14. jE. decora, Nic. (Chili). 

15. B. atra, Nie. (Chili). 

16. B,fa$ciata, Say. 


In 1871, Tullberg (Port, bfver Sv. Pod.) added two species to 
the list, viz.:— 

B. arhorea, Tullb. | B, margmatUt Tullb. 

and in 1873 Packard (Thys. of Essex Co., Mass.) added four 
more species to the American list, viz,:— 


B, perpulchraf Pack. 

B. grism-olimta, Pack. 
B. purpurmcenSi Pack. 


B, decemfaseiata. Pack. 
picta. Pack., Study Ins. 3rd ed. j 
B,j^voeincta of later editions). 


In 1876 Eeuter described a species which he queried Begeeria ? 
mperba (Gat. Pod. Pennise). Finally, Mr, H. NF, Eidley de¬ 
scribed, in the Ent. Mo. Mag, 1881, another species under the 
name of D, pnlchelta. This makes now a total of twenty-four 
species hitherto described, wHch I now propose to reduce to 
eleven, for reasons which will be discussed under each species. 

The first attempt at condensing the number of species of this 
order was made by Lubbock (Bay Society Monogr.) when he 

20 ^ 
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eliowed that OrclieBella cincta^ L., was of such a variablo nature 
in its markings as to present almost every phase hetwoen a 
specimen without markings and on© nearly black. 

The object of the present paper is to show that in the genus 
Entomdbri/a also we have a common widely distributed species 
which, at different ages and under different conditions, presents 
a similar series of gradations from the light to the dark which 
have been proved to occur in OrcJmella cincta, L* By the aid 
of photography I have been enabled to arrive at this conclu¬ 
sion with the more certainty, because I am always assured of 
the accurate mapping out of the markings, where drawing to 
bo as accurate would be an extremely difficult task. Again, 
the camera has assisted me in the identification of certain 
markings which, when seen under the microscope and by gas¬ 
light, did not appear at all. 

Entomobeya, Eondani. 

1839. Isotoma, Bowl, (in partem). 

1842. Begeeria, Bio. (in partem). 

Mesonotum not prominent \ fourth abdominal segment at 
least as long as the three preceding taken together. Eyes 
eight in each group. Antennae shorter than the body, consisting 
of four segments and a minute basal ring; the three terminal 
ones subequal. Eeet hiunguieulate, each claw with a tonent hair* 
Upper claw usually with two teeth—one, well marked, about the 
middle of the inner margin, and the other smaller or sometimes 
absent. There is sometimes a small tooth on the outer margin. 
tThe number of the teeth seems to vary considerably in the same 
species, so that this character is of no specific value. Saltatory 
appendage long. 

Body covered with long hairs which are clubbed on the an¬ 
terior part of the body, and long and geniculate on the posterior 
part. Besides those there is a thick downy covering of fine 
short hair all over the body. 

1. EnTOMOBBYA KIVABIS, 

1740 . grS insekter/’ &c.. Be <?eer, VeU^Ahad. vol. i. 

p. 276. 

1768. Fodura nivalis, L* Syst, Nat. ed. x. t. i. p. 60$. 

1836. F. nigromaculata, Tmp. Thy. Bihem. p. 94. 

. 1838. F. mmuta, Bum^ Bandh. d. Mni. B. ii. p. 449* 

‘ u F. nivalis, Bwm. ^d. p. 460. 

18K. B^geeria pi> B&rhhU, T%Jd$. p. Mntom. vol. i p. .94, 
D^nigramarulata, Lmbh Nairn Thy. pt. ii. p, 693. 
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1871. D. nivalis, TulL (Efver Sv» Pod. p. 148. 

1873. D. annulata, {Fabr, of) Lubh. Ray Soc. Monogr, p. 109. 

G-round-colour usually greenisli yellow, with, the markings 
very distinct. Antennae a little more than half the length of the 
body; terminal three segments suhequal. Second thoracic ring 
large, with a faint basal hand ; third thoracic half the length of 
the second, marked as in the preceding but a little darker. !First 
abdominal ring very narrow, almost without band; second and 
third abdominals increasing in width, with broad bands somewhat 
triangular at the extremities j foui^th abdominal a little longer 
than the four preceding segments taken together, with two tri¬ 
angular bands with their apices reaching the base of the seg¬ 
ment, their bases never uniting, the whole segment tapering 
considerably towards the base; fifth and sixth abdominals with 
marginal bands. 

This species is not very variable; the markings on the fourth 
abdominal segment, by which this species can be recognized at a 
glance, are usually well defined and clear in outline; if any bands 
are absent, those on the thorax disappear first. I have not seen 
any specimen, however, without markings altogether on the first 
and second abdominal segments. Length inch. 

Found throughout the year under logs of wood, &c. I have 
also found it on ling, grass, elder, furze, willow, birch, alder, pine, 
and lichen. In some specimens of this species there are four 
sheaths around the mueros, instead of two as is usually the case. 

I agree with Tullberg that Mcolet and Lubbock have not cor¬ 
rectly identified tbe P. nimlis of L. Linnaeus always refers to 
the figure of De G-eer for this species, and there can be no doubt 
as to its identity on a comparison of the figures. Nieolet’s spe¬ 
cies is nevertheless a good one ; and here in England is much the 
commonest of the genus. Since the time of Nieolet his species 
nimlm has been regarded as identical with that of Linnaeus, with, 
as far as I am aware, no exception until the publication of Tull- 
berg’s * Sveriges Podurider.’ It is true that Herklots (Tijds. v. 
Entom. 1858) assured himself that two distinct species were con¬ 
founded under the one name. He suggested that the species 
described by De Geer as ‘‘ Podma oampestriB dmrea ” (Act. Ups.. 
1840) and as Podnifa arborea grkea (M4m. sur les Insectes, 
vii.) should be known as Degeeria pL I think, however, that 
when Linnaeus and Be Geer agreed that the former’s nimlis was 
the same species as that of the latter, it is Nicolet’s name which 
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1841. B. lanuginosa, iVie. i&idp. 74. 

B. disjuiicta, Nic. ibid. p. 71. 

B. corticalisj Nic. ibid. p. 7i^* 

1862. B. nivalis, Lvhk. Notes on Thys, pt. ii. p. 594. 

1867. B. Nicoletii, Lubk Linn. Soc. Trans, p. 299. 

1871. B. muscorum, [Nie. of) Tullb. Fort, bfver Sv. Pod, p. 148. 

B. multifasciata, Tullb* ibid. p. 148. 

B. arborea, Tullb. ibid. p. 148. 

B. marginata, Tullb. ibid. p. 148. 

1873. B. decemfasciata. Pack. ? Thys. Essex Co., Mass. p. 40. 

1881. B. pulehella, Pidley^Ent. Mo. Mag. vol. xvii. p. 270. 

Type .—AntennsD about half the length of the body; the three 
terminal segments usually subequal, but the second may bo either 
a little longer or a little shorter than the other two. Colour yel¬ 
low, shading off to violet in the lighter specimens, to bro^^n in 
the darker ones; there is sometimes a brown ring at the tip of 
the first segment. 

Head yellow, with a broad dark band around the margin as 
seen from above crossing the eye-jiatches. Tlie anchor-shaped 
band on the crown of the head is usually well defined. 

Mesothorax slightly longer than metathorax, with a dark band 
on its anterior margin which runs along tlie epimera as far as the 
fourth abdominal segment; there is also a strong central basal 
band not reaching the margin; there is a similar basal band on 
the metathorax. 

The first three ahdo.ninal segments increasing in length, with 
similar dark basal bands on each ; that on the first shows a little 
thickening at the extremities; those on the second and third 
have this thickening increased to a triangular patch. Fourth 
abdominal segment not so long as the fii'st three and the UKJta- 
thorax taken together, fusiform, wdthtwo interrupted bands—one 
across the centre and one across the basal portion of tlio segment, 
sometimes the two bands unite by triangular patclies on each 
side of the median line: this segment is narrower at the base 
than the mesothorax. Fifth and sixth abdominal segments small, 
with strong basal bands. 

Spring not passing the ventral tube. Claw’s strong; tlio upper 
one with a tooth about the centre of the inner margin, but there 
is often another smaller one, and sometimes a very small one on 
the outer margin. Low^er claw lanceolate. Lateral plates lan¬ 
ceolate and a little curved; sometimes the tip of one of these 
plates is in such a position as to he easily mistaken for a strong 
tooth on the upper claw. Length inch, width 
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Ektomobeya mijltifasciata, var. btjlcheela, Midley , 

Tlie basal two segments of the antenna) yellow ringed with 
brown, the terminal two dirty violet. Head dark anteriorly, but 
behind the anchor-band there are no markings. Mesothorax 
with a broad dark band anteriorly, proceeding backwards along 
the epimera as in the type. Ho basal band on this segment. 
Metathorax dark brown, excepting two or three small spots of 
yellow on each side. Eirst abdominal segment without coloured 
band. Second abdominal with a strong dark band along the 
basal margin, and the same colour occupying nearly the whole of 
the segment. Third as second, but perhaps a little more yellow 
showing through towards the anterior margin. Eourth abdo¬ 
minal segment has the basal two thirds occupied with the dark 
brown colour, excepting an irregular triangular pale patch just 
above the basal line, and another at each side; the basal margin 
itself is very dark. Pifth and sixth abdominal segments almost 
entirely dark brown. Legs pale, with dark patches on the femora. 
Spring pale. 

This variety was found by Mr. H, H. Eidley under the dead 
bark of an elm at Cumnor, Berkshire, in March 1879, and was 
described by him as a new species in the ‘ Entomologist’s Monthly 
Magazine ’ for May 1881. Mr. Eidley 1ms kindly forwarded me 
a specimen of this species, which I have examined carefully and 
compared with many other specimens. In some respects the 
specimen I have diiSers from Mr. Eidley’s description, and, again, 
from a sketch which he also sent me. I cannot say that I have 
a specimen exactly like the one supplied, but then it would be 
difficult to find two insects exactly alike. The chief charac¬ 
teristics of this variety are the absence of markings on the basal 
part of the mesothorax, and also on the first abdominal segment, 
coupled wdth the greater proportion of colour on other parts of 
the body. I have specimens without a basal band on the meso¬ 
thorax and also without any markings on the first abdominal 
segment j in fact, I find that if you compare a series of specimens 
these two bands are the first to disappear. Again, I have speci¬ 
mens in w^hich nearly all the other segments are marked as in 
jyuleheUa ; so that I think I am justified in regarding this as a 
dark variety of muUifasciata, more particularly as I have ob¬ 
served almost every gradation of change from this to var. lamgU 
nosa^ in which there are no markings at all* 
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E5X0M0BRTA MRLTIFASOIATA, Vai*. NlCOLETIT, LuhJc, 

Terminal two segments of the antennm violet. Tliei'e is a dot 
between the anteunfe, two spots of colour on each side of the centre 
of the basal margin of the fourth abdominal segniont, and a dark 
basal line on the fifth. There are no markings elsewhere, and 
the general body-colour is yellow. There are, however, no stran¬ 
gulations in the antennae and between the manubrium and dcaites 
as figured by Lubbock; but I have not observed those in any 
species of JEntomdbrya. Tullberg included this as a variety of his 
musco7'iim ; hut I regard mitscoTum^ Tullb., and multifasciata, Tullh., 
as varieties of the same species, and the variety mmeo7'um comes 
intermediate between the type and Lubbock’s Wlcoletii ; but as 
I do not think it a constant form, I have not ranked it hero 
as a variety, I am now s]3eaking of Tullherg’s mimorim ; the 
variety described under that name by Nicblet is much more likely 
to be a young Orcliesella, I have a specimen of 0, cincta in my 
collection almost identical with IS’icoiet’s figure. 

I have one gathering of over 100 specimens, all collected from 
a stunted elm in St. Clement’s Bay, Jersey, in which thei'eis not 
only the typical multifasdata, Nicoleiii, and lanuginosa^ hut many 
intermediate forms, so that I think there is little doubt of these 
being varieties of the same species. I have photographed a good 
many specimens, some of which are used to illustrate this paper, 
descriptions of which will be found at the end. 

Entomobeta mitltifasciata, var. LAijrtTGiis-osA, Nic. 

This variety has no markings, and is usually rather more hairy 
than the other varieties. The first mark that appears is one 
betw^een the antenn[e j then those at the base of the fourth and 
fifth abdominal segments, as in tyi>ical NicoleiiL After this the 
markings on the fourth abdominal segment spread a little, the 
line along the epimera begins to show itself; next a double row 
of dots along the segments from the metathorax to the third ab¬ 
dominal segment; and a third development of these brings m to 
the typical multifasdata. In fact, unless all these forms arc 
regarded as one species, one might raise almost every half dozen 
specimens to the rank of a species. Doubtless the nature of the 
environment has something to do with the development of colour 
in this species; for instance, I hare usually found specimens from 
the low herbage on sandhills to be pale yellow and almost all 
without markings, and those from the trunks of trees usually are 
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of the darker yarieties. I cannot saj, howeyer, how far this hold 
good. Doubtless age has also something to do with it, as young 
specimens have usually fewer markings than old ones. On the 
other hand, I have quite young specimens with indications of all 
the typical markings of muUifasciaia, and others of the lanuginom 
and Nlcoletii varieties that are full-grown. 

Sal, {JEJ, multifasciata and vars.). Britain, including Channel 
Islands, Siberia, Finland, Sweden, Switzerland, France, Italy, and 
Korth America. 

4. Entomobuta albochsCta, Temp, 

1835. Podura albocincta, Temp, Trans, Bnt, Soc, vol. i. p. 95. 

1862. Degeeria cincta, Luhh, Linn, Soc, Trans, p. 694. 

This species is very much of the form of JE. multifasciata., 
though rather smaller. The antennse are about half the length 
of the body; the first segment is dark yellow, with a black ring 
at the apex; the second is a dark dirty violet in the apical half, 
and the other two are the same colour. The head is brown an¬ 
teriorly, shading olT to yellow. The mesothorax has a dark band 
in front; the ground-colour is yellow, which gets very pale 
towards the posterior extremity. The metathorax and the first 
three abdominal segments are black; the fourth has the basal 
two thirds black and the upper third dark yellow. The fifth and 
sixth abdominal segments are yellow. Length yV inch. 

I regard Templeton’s species as a young form of that described 
later by Lubbock, because some specimens I found under tiles as 
described by Templeton, and which answered fairly to his descrip¬ 
tion, assumed when kept in confinement the micta form of Lub¬ 
bock. Templeton’s name should therefore he the one used to 
designate this species, 

Sal. Britain (originally described from Ireland) and Channel 
Islands; ’but hitberto not recorded elsewhere, although very 
common in England. 

0. EotohobbtaP supbeba, Beuier, 

187fi. Degeeria? superba, Reuter, Med. Soc, pro Fauna et Flora Fen^ 
niea, i. p. 85, 

Beuter’s description is as follows;— 

“ Flava, capite, ore excepto, mesonoto disco dimidio hasali 
lateribusque fere totis, metanoto segmentisque que abdominis 
secundo et tertio fascia hasali lata et in lateribus diiatata, noe 
non segmento abdominis quarto nigris, hoe quarto parto basali 
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inai’girieQue apicali flavis, segmento quiuto fascia traiisvcrsali, 
furcula aiiali l)asi lincis duabus longitudiiialibus, fcinoribus pos- 
ticis anuulis duabus, altera media, altera siibapicali, antoiniisquc 
corpori fere loiigitudiDO aiqualibus auuulo subapicali ariiculi so- 
cundi annulisqiie basali ct apicali ariiculoruin tertii ot quarti iiigris, 
artieulo quarto duobus peuultimis iongitudiiio subioquali, obscu- 
rius rufesceiiti-lestaceo. Loug. 2-^-2^ mm.—Species piilcber- 
rima efc distiuctissima vorisimiliter ad gen. Degeeria referenda. 
Forsitan generis Bir(B species, aed in hoc caau squamis saltiin in 
speciminibus descriptis detidtis.” Kcih. Finland. 

I am unable to express any opinion on this species, 

The following four species have been described by Nicolet from 
Chili 

6. Extomobrya membratoa, JSfic , 

1849, Degeeria membranca, ]Vic., Gay*8 Hist. Chile. 

“JD. eloiigata, pallida; antennis ci’assis, longitudine corporis ; 
abdominis segmento quai’to duplo longiore priniis tribus con- 
junctiin. Aftinissima prsecedenti.” He adds:—“ Body not very 
hairy, entirely of a dirty white, yellowish and shining, like old 
parchment. Long. 1 line.” Hah. Chili. 

This species is probably a Sira, as the ** preceding species ” to 
which he refers (D. emssioornis) is a scaled species. 

7. Extomobeta ikceeta, Hie. 

1849. Degeeria incerta, Me., Gay^s Hist. Chile. 

“D. elongata, villosa, fuseo nigroque variegata; pedibiis fur- 
caque flavescente nigro maculatis.” He adds:—‘‘ Body of a dark 
yellowish fuscous, irregularly spotted with black; legs and spring 
yellow, wdth several black spots. Anieriiue yellow, ringed with 
black at the articulations. Long. 2 linc.s.” 

This species differs from the others of the genus by Imvixig the 
fifth and sixth segments about equal in length, and iho spring 
short, approaching that of Isoioma. Hah. Chili. 

8. Ektomobeya becoea, Hie* 

1849. Degeeria decora, Me., Gay's Hist. Chile. 

“ jD. oblonga, depressa, flava, corpore nigro maculate, antennis 
primis articulis luteis, ultimo nigro; pedibus furcaque flavescent- 
ibus.’’ The anterior margin of the head and the eyes are black ; 
the first segment of the thorax is of a paler yellow than the rest 
of the body, margined with black* The abdomen has a median 
longitudinal band composed of four transverse, quadrate, black 
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spots united with each other; along the sides another row of ir¬ 
regular spots placed obliquely. Length line. Ilab, Chili. 

9. Entomobeta atea, JSFic . 

1849. Degeeria atra, "Nie., Gay*$ Hist Chile. 

“ H. oblonga, depressa, nigra; pedibus furcaque pallide tosta- 
ceis.” Shining and uniform black, pale beneath; anfcenofB fuscous. 
Long, j line. Hah. Chili. 

The following three species have been described by Packard from 
the United States;— 

10. Entomobeta peeptjlchea, Fade. 

1873. Degeeria perpulchra, Pack. Thys. Essex Co., Mass. p. 38. 

“ An exceedingly beautiful species, smaller than usual. Body 
rather ovate in form ; third abdominal segment rather long. 
Antennse rather short and thick and more hairy than usual; 
third joint rather shorter than the fourth, the latter joint 
more ovate and pointed than usual. Clavato hairs on the 
head and thorax; end of the body and elater quite hairy. 
Antennse purplish, concolorous with the head and thorax. A 
broad conspicuous band runs along the side of the head, in¬ 
cluding the eyes ; a similar line on front and side of thorax. A 
much broader, conspicuous, black dorsal band on third thoracic 
(the first or prothoracie not seen from above) segment. The 
abdomen and basal half of the elater honey-yellow ; end of the 
elater whitish ; lower edge of second joint rather coarsely serru¬ 
late, the joint dilated where the teeth end, beyond simple, flexed 
as usual j this portion not so long and slender as in many species j 
the terminal hairs do not reach to the end of the third joint; this 
latter joint much as usual, with a stout long terminal tooth and 
a slender long inner tooth. Legs whitish. Claws very slender, 
smaller one scarcely more than half as long as the larger, a single 
large tenent hair unusually swollen at the extremity. Length 
•04- 05 in.” Mah* North America. 

11. Ektomobeya aBiSEO-ouiVATA, Fach. 

1873. Degeeria griseo-olivata. Pack. Thys. Essex Co., Mass, p, 39. 

“ Pale olive-green, with dark purplish leaden antenngc, the legs 
much paler, purplish; elater whitish. Body above hairy, espe¬ 
cially on the thoracic segments. Eye-patches black, connected 
by a slender black line in front. A blackish line (sometimes 
wanting) along the lower edge of the segments and hinder edge 
of the last abdominal segment. Antennae rather stoijt, moderately 
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long. Posterior end o£ body witb ratber stout clavate hairs, 
witb a few long bowed hairs scattered among them, Elater with 
several long hairs at the end, one longer and larger than the 
other and reaching a little beyond the end of the third joint; the 
second joint is serrulate along lower edge, it suddenly narrows 
a little below the end and is a little curved; third joint about 
three times as long as wide, ending in a large hook, with a much 
smaller supplementary tooth. Long *05-'06 in.*’ 

Fnder bark of trees. Kah. North America. 

12. Entomobrya ruBPTJBASCETsrs, I ^ ach . 

18/3. Degeeria purpurascens, P«cA TAys. Essex Co,, Mass, p. 39; 

Guide to Study of Insects, pi. 10. f. 4 & 5. 

“ Eyes black, with no connecting-lines. This is rather a large 
species, with unusually long slender antennse; with the body, legs, 
and antennae of a purplish lead-colour, the purplish tint especially 
noticeable on the two basal joints of the antennse. Not very 
hairy; the hairs on the prothorax and head of quite uniform 
length, club-shaped, those on the posterior end of the body 
very slender, no bowed ones amongst them (though my speci¬ 
mens are somewhat rubbed). Legs slender, claws long and 
slender, larger claw with two acute prominent teeth along the 
inner edge. Elater with long dense hairs along upper side of 
second joint; serrulate, the teeth suddenly ending, leaving the 
end narrow, slender, naked, slightly bent, with a long hair pro¬ 
jecting beyond the tip of third joint; this joint rather short, 
much curved on the outer side, ending in a rather slender hook, 
with an inner one of nearly the same size. ' Catch ’ large; basal 
joint longer than broad, with a stout bristle arising from middle 
of anterior edge and reaching nearly to tip of second joint, both 
front and hind edge with three or four notches; second joint very 
slender on the toothed portion, four-toothed, whole joint ono 
half as long as first joint. Length -OS-'OO in. Under hoards 
and bark of trees.” JIah, North America. 

This description is taken from the ‘ Thysanura of Essex County, 
Mass.* 

Packard also describes another species, D. deeemfascmta, in the 
above list. This species is figured in ‘ Study of Insects,* 3rd ed. 
pi. 10. £ 2,3, under the name D,flawpicta (changed to flamcmeta 
in the latest editions). I have considered it so near to our muUU 
fmeiuia that I have included both names as synonyms. Packard 
also remarks that his species is very variable. 
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DESOEIPTIOlSr OF THE PLATES. 

Plate X. 

'ig. 1. Typical antennse of EntomolTya^ X 60. 

2. Claw (side view), x200. 

3. Claw (semi-dorsal view), X200, showing lateral plates. 

4. Tenent hair, seen from above. 

6. Left eye-patch, x 300. 

6. Clubbed hair from thorax, X100. 

7. Spring, x50. 

8. ^icTO, undei view, | ^200. a. Setae on the sides of the dentes, 
v. The same, side view* J 

10. The same, apex, X 800. 

11. Seta from OTZfcro, XOOO. 

12. R nivahSf L., X10. 

13. K intermedia^ n. sp., X10. 

14. The same, X16. This specimen has been flattened a little by the 

cover-glass pressing a httle on it, so that the body looks wider and 
more fusiform than it really is. 

15. R miormedla, x 10. Young specimen. The central patch uniting 

the two lateral bands on the fourth abdominal segment only appears 
of a little darker yellow colour in the specimen, but this in photography 
takes dark. It evidently shows that the band is in process of for¬ 
mation, 

16. E, intermedia, var. elmigata, XlC. 

17. R. alhoGincta, Temp,, X10. 

Plate XI. 

g. 18. Entomohrya mnltifasciata, Tuilb., yaa\ pulekalltt, Eid., XlG. 

19. R . nmltifasciata, Tullb. (dark form), X10. 

20. The same (type), X10. 

21. The same (pale form), X 16. 

22. The same, approaching var. 'NkolcUi, Lubk., X16* oentr'al dorsal 

markings. A line in front of the head, and another along the epi- 
mora, besides the marks on the third mid fourth abdominal segments, 

23. The same, var. Nicoletll nearly, Lubk., X10. The upper part o f tlio bands 

on the fourth abdominal segment (a) only appears in tlio object itself 
as darker yellow than the surrounding colour, and thus, by photo¬ 
graphy, come out as bands. Tiiis is very interesting, as showing the 
transitional stage in which this specimen is. This is evidently a 
young form, 

24. The same, var, Niculetii, Lubk., X10, 

26. The same, var. lanuginosa, Hie., XlO. Although this speexmon has’ 
jio markings, the dark body-colour on the fifth and sixth abdominal 
segments («-) and the base of the fouHh comes out by photography as 
darker bauds, showing an approach to var. Nicoletii, Lubk. 

26. Tho same, var, Imiuginomf Hie., x 16. This is a typical specimen. 
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Mollttsca OpH.M.S.' CHAELENOER’ExPEBITtON.— Part XVIII. 
By the Eev. E. Boog Watson, B.A., F.E.S.E., E.L.S. 

[Published by permission of the Lords Commissioners of the Treasury.] 

[Read March 15, 1883.] 

Order OpiSTHOBRANCirtA, Mihie-Udwards. 


Eamily Tobnatellidje, Fleming. 
G-eirns AoTiEioN, de Montfort. 


1. {Actmonina) edentulus, n. sp. 

2. A. (A.) chariis, n. sp. 

3. A. tnrritus, n. sp. 


4. A, aiistrinus, n. sp. 

5. A. amabiliSj n. sp. 

6. A, (Buccimlus) cinereuS) n. sp. 


1. Action (AcTiEONiNA) EDENTxrLTjs, n. sp. 

St. 149 < 3 . Jan. 19,1874. Lat. 49^ 32' S., long, 70° E. Bal¬ 
four Bay, Eoyal Sound, Kerguelen. GO fms. Mud. 

Shell. —Fragile, ovate, white, with a thin chestnut epidermis, a 
hluntish scalar spire, a largish mouth, inner lip untoothed. Sculp- 
twre. Longitudinals—there are very many close-set minute linos of 
growth, with here and there one much stronger than the rest which 
cuts in like a fault on the spirals, interrupting thoir contiiuiity. 
Spirals—there are many regular, but not sharp-cut nor stippled 
furrows which corrugate even the interior surface of the shell: 
about 70 of these are on the body-, about 20 on the penultimate 
whorl. They are strongest toward the middle of the body-whorl, 
and somewhat faint toward the upper suture j the flat surface 
between them, which is about thrice their breadth, is more or loss 
distinctly scored by a very faint furrow. Coloxir opa<juo white, 
covered with a thin glossy chestnut epidermis^ which is a little 
darker below the suture and ou the base. Spire rather high, 
roundedly and bluntly conical, scalar. Apejs sliglitly eroded, Wt 
evidently blunt, large, and slightly inverted. Wlwrh 5], some¬ 
what convex, of rather rapid but regular increase j the last is long 
and cylindrical, with a rounded produced base. Suture oblique, 
strong; axially impressed rather than channelled. Mouth 
long, transversely pear-shaped, narrowing very gradually above, 
open and rounded below. Outer Up a little patulous above, a 
good deal so on the base: it rises from the body-whorl at a right 
angle, but immediately bends downwards and runs forward to the 
base quite straight and parallel to the axis ,• across the base it is 
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giliglitlj emargiDate. Inner lip : a thin narrow white glaze crosses 
the body and borders the pillar, which is narrow, concave, with a 
rounded, slightly twisted, and feebly marginated edge. There is 
no tooth. H. 1. B. 0*5. Penultimate whorl, height 0*2. Mouth, 
height 0*65, breadth 0*31. 

This fine species is only represented by one somewhat broken 
specimen. In regard to the genus Actceonina of d’Orbigny, I 
may offer a few remarks. The name dates from 1850 (‘Pro¬ 
drome,’ i. p. 353), and was intended for some fossil forms, 
regarding which any one desirous of further information may 
consult Morris and Lycett, “Mollusca from the Great Oolite,” 
Palseont. Soc. vol. i. p. 102, v. pp. 11, 12, xviii. pp. 14, 15, Sup¬ 
plement, pp. 26-28, and 106,107, pi. xxxi. f. 9, 13 ; Pictet, ‘ Pa- 
leontologie,’ 2nd ed. iii. pp. 102-106, lx. pp. 13-22 ; Chenu, 
* Manuel,’ i. p. 225. I am not called on to discuss the forms 
which have been embraced in this genus ,• they seem to be a 
somewhat miscellaneous assemblage; but I feel quite sure the 
' Challenger ’ shell may very well come in under the convenient 
definition of Pictet (Z. o, supra), ^^Acteonina —^leur forme normale 
est celle d’Acteons sans dents.’* 

Deshayes, in his ^Anim. s. Tert^b.* Paris, ii., substitutes for 
Actmooima the name Ortliostoma as of earlier date. Agassiz, in 
his ‘Index universalis’ (Soleure edit-), p. 764, quotes for this 
name “ Gray, Moll. 1840;” but the name Ortho&toma belongs to 
Conrad (Geol. Eep. N. York, p. 115), 1838, and was proposed 
for a “ Genus Nautileorum,” which fact of itself would exclude 
it from rivalry with Actwonim, apart altogether from the fact 
that the name had been already proposed in 1881 by Ehrenberg 
for a genus of Yermes, and by Serville in 1884 for some of the 
Coleoptera. 

2. AcTJBOK (AcTJJ 0 NINA) 0 nA.BIIS, n. sp. 

St. 78. July 10,1878. Lat. 87^ 26^ N., long. 25^^ 18' W. Off 
San Miguel, Azores. 1000 fms. Globifferina^ooze, 

Shell. —Small, ovate, thin, translucent white, with flatly 
rounded whorls, a short subscalar very bluntly tipped spire, a 
largish roundish mouth, sinuated outer lip, and edentulous pillar. 
Sculpture. Longitudinals—there are numerous, unequal sinuous, 
hair-like, obsolete lines of growth. Spirals—the w'hole sur¬ 
face is scored with flattish rounded threads and shallow fur¬ 
rows of half their breadth between; these become feeble in the 

niNN. ;roxJBN.—zooLoax, tod. xtti. 21 
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middle of tlie wliorls; the furrows are not stippled. Colour 
translucent white and glossy. Spire conical, scarcely scalar. 
Apex extremely blunt, being suddenly truncated and datteiied; 
the extreme tip is Tcry slightly inverted. Whorls 4.^, constlicted 
above, flatly rounded in the middle, and very faintly coustrictcd 
below; the last is a very little tumid, with a rounded and slightly 
produced base Suture strong, slightly oblique, impressed and 
slightly channelled. Mouth I’oundly pear-shaped, very bluntly 
pointed above. Outer lip ; there is a strong shallowish and 
wide sinus above; below this the lip-edge (straight in its direc¬ 
tion) is prominent, with a very slight emargination on the patu¬ 
lous and rounded base-line. Inner lip\ an excessively tin* a and 
narrow glaze crosses the body, which is scarcely convex ; the lino 
of junction with the pillar and out to the point of the shell is 
roundly concave : the lip-edge on the pillar is narrow and sharp, 
and there is behind it a small furrow. H. 0*1. B. 0*05. 
Penultimate whorl, height 0 02. Mouth, height 0*05, hreadtix 0*03. 

This species is very slightly like A. exilis, Jeflr., still more A. 
hovetemis, Seguenza, but is obviously diflereiit from both. 

S. AcMON TTTEEITtJS, n. Sp. 

Bt. 24. March 25,1873. Lat. 18" 38' 30" N., long. 5'30"W. 
St. Thomas, N, of Culebra Island, Banish AT. Indies. 390 fms. 
Coral-mud. 

Shell. —Sfcrongish, obloug, pale yellow, translucoiit, somewhat 
glossy, with a high conical coarsely tipped spire and rounded 
striated whorls, SeulpHrre. Longitudinals—there are many feeble 
lines of growth. Spirals—the surflicc of the shell is scored with 
narrow, shallow, irregular, unequal, distant furrows formed by 
hardly continuous stippliugs which are round on the upper and 
oblong on the last whorl; between those furrows tlmre often 
occurs a weaker one formed in the same w^ay; on the base tlioy 
are small and crowded; toward the upper suture they are stj^ong, 
the first in particular is so. Colour ; tlio shell itself is trans¬ 
lucent white, but is covered with a very thin yellow mmubrana- 
ceous epidermis. Spire high, conieui, and scalar. Apex very 
coarse and blunt, slightly immersed, but not inverted. Whorh 
6, rounded above, cylindrical below; the last is short and slightly 
tumid. Suture very little oblique, strong and somewhat chan¬ 
nelled. ' Mouth oval to pear-shaped. Outer lip loaves the body 
at a right angle; it is regularly arched tbrougliout, patulous in 
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front. Inner Up : a thin defined glaze crosses the body and runs 
direct down the pillar with a straight sharp edge, behind which 
is a miiiute chink; the tooth, which is close up to the body, is 
Tery slight and blunt. H, 0’31. B. 0*18. Penultimate whorl, 
height 0’08. Mouth, height 0*17, breadth 0*1. 

This species is represented by only one specimen, of which the 
outer lip is somewhat broken. The spire is extremely high 
and scalar. In this respect and in the rounded form of the 
whorls it somewhat resembles A, (Soliikda) suturalis^ A. Ad.; 
but the apex is much blunter and the sculpture much finer than 
in that species. 

4. ACTiEOJ^ AirSTBINUS, u. sp. 

St, 1G2. April 2, 1874. Lat. 39° 10' 30" 8., long, 14G° 37' E. 
OIF East Moncceur Island, Bass Strait. 38 to 40 fins. Sand. 

Shell. —Small, thin, ovate, strongly striated, with a high conical 
spire, blunt tip, and tumid body-whorl. Smlpture. Longitudi¬ 
nals—the lines of growth are very faint and somewhat markedly 
oblique. Spirals—the whole surface is scored with strong equal 
furrows which are about half the breadth of the interstices : 
these furrows are not stippled, but are delicately and regu¬ 
larly cut across on the lines of growth by fine threads: there 
are about 20 of these furrows on the body and about 9 on the 
penultimate whorl. Colour porcellaneous, with a glossy surface. 
Spire rather high, conical, suhscalar. Apex rather large, blunt 
and fattened, with a very slight inversion of the extreme tip. 
Whorls nearly 6, very little convex; the last is rather large 
and somewhat tumid. Stature rather oblique, slight, scarcely im¬ 
pressed. Mouth oval, pointed above, a little oblique in its direc¬ 
tion. Oilier lip sharp and thin, with its edge crenulated by the 
sculptural spirals; in direction it is straight above, well curved on 
the base, where it is very slightly emarginate. Inner Up : very 
slightly convex on the body, it passes gradually into the short 
concave pillar, at the base of which there is only the faintest 
trace of a tooth; its edge is sharp and patulous, with a minute 
chink behind it. H. 0*18. B. O'l. Penultimate whorl, height 
0-06. Mouth, height 0*11, breadth 0*07. 

This species slightly resembles A. pusillm^ Eorb., from the 
Mediterranean and li^'orth Atlantic; hut the spirals in that spe¬ 
cies are stronger and are pit-marked, the suture is much stronger 
and more channelled, and the body-whorl is more barrel-shaped. 

21 ^ 



288 


RET. E. BOO© WJlTSOIT OK THE 


5. ACT.a:OK AMABILIS, U. Sp. 

St, 73. June 30, 1873. Lat. 30' N., loBg. 31° 14' V. 
West of Azores. 1000 fms. GIoligerina-oozQ, Bottom tem¬ 
perature 39°'4. 

St. 85. July 10,1873. Lat. 28° 42' N., long. 18° 6' W. Off 
Palma, Canaries. 1125 fms. Volcanic sand. 

Shell. —Small, ovate, 'white, with flattened whorls, a subscalar 
spire, a very blunt apex, a pear-shaped smallish mouth, and 
a reiy slight tooth on the pillar. Sculpture. Longitudinals— 
there are very faint hair-like lines of grow^th. Spirals—there are 
on the last whorl about 20, on the penultimate whorl about 8 
rather strong and equal furrows stippled wdth roundish-oval pits ; 
they become more crowded and weaker toward the middle of the 
base: just below the suture the first is minutely and slightly 
beaded, and it with the next one or two is strong and crowded; 
the flat surface which parts them is somewhat broader than the 
furrows. ChZowr translucent andsnbglossy white. Spire conical, 
high, scarcely scalar. Apeso blunt and truncated; the extreme 
tip is very slightly inverted. Whorls 5, very slightly shouldered 
just below the suture : round the top there is a very slight con¬ 
striction ; below this the whorl is conical, and in profile flat on the 
sides; the last whorl is a very little tumid with a produced base. 
Suture very little oblique, strongish and well marked, but not 
channelled. Mouth pear-shaped, pointed above, a little oblique 
in direction, patulous or very slightly guttered in front of the 
pillar-point. Outer lip straight and parallel to the axis, and a 
little contracted above, arched and patulous in front. Inner lip 
slightly convex on the body, on which there is a thin but distinct 
glaze with a defined edge. There is a slight angulation at the 
junction of the body and the pillar, near the base of which is a 
very faint tooth amounting to no more than a slight swelling ; the 
pillar itself is very slightly oblique, and is straight, narrow, with 
a sharp edge, behind which is a very slight and shallow furrow. 
H. 0*16. B. 0*1. Penultimate whorl, height 0‘04* Mouth, 
height 0*08, breadth 0*05. 

This species is a little like A. amtrinus, Wats.; but compared 
to that the form is slimmer, the whorls are more laterally com¬ 
pressed and less convex, the shell is smaller, and the apex is more 
truncated. It a good deal resembles A. hmdensis, 8* Wood,but has 
a shorter body-whorl and mouth; the rise of the whorls in the 
spire is more scalar, and the apex is stumpier with a coarser tip. 
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6, AOTiEOlS' (BfCCINXJLHS) CtPrEBEXTS, n. sp. 

July 29, 1874. Levuka, Fiji. 12 fins. 

Shell. —Strong, oblong, pointed at botb ends, white, with three 
spiral bands of cindery spots; a high, conical, sharp-pointed 
spire, barely conyex spirally striated whorls, a slight suture, a 
long narrow mouth emarginate in front, and a strongly twisted 
double-toothed pillar. Sculpture. Longitudinals—^there are fine, 
approximate, hair-like, obsolete lines of growth. Spirals—there are 
on the body-whorl about 25, on the penultimate about 8, shallow 
square-cut furrows formed of small contiguous oval pit-marks: the 
flat raised surface of the shell between these is fi^om one to three 
times as vdde as the furrows. On the first two whorls these fur¬ 
rows are wanting; on the third whorl only one appears close 
below the suture. Colour porcellaneous and glossy white, with 
3 narrowish bands of grey, made up of small, cindery, somewhat 
longitudinally arranged spots: these bands, absent on the earlier 
whorls, first make their appearance on the fifth, from which to the 
seventh there is only one band immediately above the suture; its 
upper edge is somewhat indefinite, fiame-like expansions of it 
extending upwards here and there. On the body another similar 
band occurs at the periphery; and a third is on the base, origi¬ 
nating just above the upper pillar-tooth; the two latter are more 
defined than the first: the cindery spots forming these bands are 
entirely absenr in the farrows. Spire short and conical. Apex 
small and sharp, the minute tip being distinctly prominent and 
not in the least twisted or inverted. Suture slight, being scarcely 
impressed; in the earlier whorls it is very horizontal, but latterly 
it is oblique. Mouth long, narrow, curved-in toward the axis of 
the shell, sharply pointed above, channelled in front of the pillar- 
point. Outer Up sinuated above; the lip-edge is roundly pro¬ 
minent at the periphery, where it is patulous, hardly curved, and 
in direction oblique. On the base it is extremely patulous, a 
little pointed, very curved and retreating; at the point of the 
pillar it is very strongly emarginate. Inner Up: the glaze on 
the body is not very thick, and has a defined edge which does 
not extend beyond the mouth; near the point of the base ir is 
swelled into a small, narrow, blunt oblique tooth, and at the 
point of the pillar it forms a very strong, twisted, oblique double 
tooth which dies out very speedily, and does not connect itself 
with the mouth-edge; the furrow above the double tooth is very 
strong, B[» 0*4, B. 0*14. Penultimate w^horl, height 
Mouth, height 0*28, breadth 0*08. 
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This very pretty little species is very like A* gl({l}e}\ live., but 
has a higher and sharper spire, a much feebler, less channelled 
suture, and lacks the sculpture on the upper wh^nds, avIu'cU in 
A. (B.) gJaler are harshly pitted up to the very ape.v. Tl^cse 
three smooth apical whorls ai’O very peculiar, and distinguish 
the ‘Challenger’ species from A, {B.) strlgosas^ Gould, from 
Japan, the coarse apex of which is strongly sculptured. In 
that species, too, the upper tooth on the pillar is very feeble 
My note on the British-Museum BiiceinuU was that some ol 
them seemed not Avell individualized, especially in the case of 
the various specimens of A, ghhe}\ Eve., A. aJlniSt A. Ad., 
and A, fumatus^ Eve., and, further, that A. tdnereiis^ Wats., 
seemed to agree with two specimens of A. glaher on dillcnmt 
tablets, the one from Fiji, the other from “ 8aiidy Cape.*’ IMr. 
Edgar Smith, who kindly compared the species for mo, confirms 
this opinion. Writing on May 2, 1882, he says:—“ VVe have 
this shell marked A. glahe)\ var., fimin Japan; but it is probably 
distinct from that species.” 

Genus EikoiouIiA. 

1, E. pudlla^ n. sp. I 3. E. peTmxita^ n. sp. 

2. B. assularumi n, sp* | 

1. EiNOICULA PtJSILLA, B. sp. 

September 7,1874. Torres Straits. 3~11 fms. 

September 8,1874. Flinders Passage, Torres Straits. 7 fms. 

September 8,1874. Wednesday Island, Torres Straits. 8 fms. 

Shell —Minute, ovate, subtdongate, pointed, sjiirally striate 
from end to end, with slightly eanaiiculato and sufmiarglaatcd 
suture and a large mouth. Sculpiure. Longitudinals—there are 
very slight hair-like lines of growth. Spirals—^llie wdiole shell is 
scored with strongish deepish distant little furrows, which arc 
rather more remote above than brlow the periphery j the first 
one below the suture is a little stronger Ilian the otiiers. Colour 
glossy translucent white. Spire rather high, conical, regular 
scalar. Apex small, rounded, the small tip being very iitlla 

* This obsermtion of mine does not agree -with that of Lisehko, who in his 
‘ Japanische Meeres-Conchylien,’ 2feer Tkeil, p. 104, pi. v, f. IJi, 14, says, \oii dmx 
beiden Falfcen der Spindel ist die obere massig.” As he descrilm the lower one, 
however, as “sehr Kraftigf’ one may recognize from his figure that both expres¬ 
sions rather exaggerate the features they describe, and that his description of 
the upper tooth as “middling is not materially diiferent from my “ feebler” 
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prominent. Whorls 5, subcylindrical, sligWly convex, the pen¬ 
ultimate is rather high. Buture canaliculate and siihmarginated. 
Moi^ih large, the teetli being small, snboblique. Outer lip some¬ 
what obliquely drawn in and produced on the base, where it 
is round, patulous, and slightly sinuated; about the middle it 
is prominent and toothed; above it is narrowly and shallowly 
sinuated close to the body. Inner lip rather thinly and narrowly 
thickened, with a small tooth in the middle ; the two pillar-teeth 
are oblique, parallel, and nearly equal, the lower being the larger. 
H. O‘0G7. B. 0*038. Mouth, height 0*034, breadth 0*027. 

This species resembles R. G-ovjoni, de Bolin, more than any I 
know j but the shell is shorter here, with a lower spire and a 
less exserted tip. The suture in that species is very much less 
canaliculate, the mouth is smallei', and the spirals are much less 
numerous and are more remote. 

2. Etngiodla assttxaruh, n. sp.^ 

September 8, 1874. Blinders Passage, Torres Straits. 7 fms. 

BJiell, —Small, somewhat lozenge-shaped, the left slope of the 
spire and the right base, the right slope of the spire and the left 
base being roughly parallel, smooth and without spiral furrows, 
with an obtuse spire, a small but blunt apex, and a mouth much 
contracted by the callus of the lips. Sculpture* Longitudinals— 
there are very slight rounded lines of growth. Spirals—none, 
except one feeble furrow tow'ard the front of the base. Colour 
glossy white, with a faint bluish tinge. Spire sliort, conical, very 
slightly subscalar. Apew very small, rounded, prominent, and 
a little elevated on one side. Whorls 5, conical, convex; the 
first, which is very small, is a little depressed, but at its origin 
stands up prominent on one side; the last, viewed as the shell 
lies on its face, is two thirds of the whole length. Suture 
strongly marked, but not impressed, nor canaliculate nor margi- 
nated. Mouth small, oblique, very much narrowed by the teeth 
of both lips. Outer lip very much thickened, with a large 
prominent blunt tooth on the inner side above the middle: 
there is a shallow sinus above at the junction of the lip with the 
body, and a very small one at tbe point of the pillar. Inner lip : 
there is a thick toothed pad on the body; of the two pillar-teeth 

* Pace Oaptaia Blinders, I hay© allowed myself to borrow from Plautus’s ren¬ 
dering ^^facere assuks foribrn"" of our idiomatic English phrase, “toknock the 
door mfiindersl^ 
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the lower, though stronger, is slightly less prominent than the 
upper. H. 0*11. B. 0*07. Mouth, height 0*064, breadth to 
outside of callus on both lips 0*058. 

This species is not unlike a small JB, mcrlcula&a, Menard j but 
the spire is more depressed, the apex is slightly llattor, and the 
extreme tip is hardly so small. 

3. EiNOictrnA peracuta, n. sp. 

St. 24. March 25,1873. Lat. 18° 38' 30" N., long. 65° 5' 30" W. 
1^. of Culebra Island, St. Thomas, Danish W. Indies. 390 fms. 
Coral-mud. 

St. 56. May 29,1873. Lat. 32° 8'45" N., long. 64° 59'35" W. 
Off Bermudas. 1075 fms. Grey ooze. Bottom temperature 
38°*2. 

St. 122. September 10, 1873. Lat. 9°5'S., long. 34° 50'W. 
Off Pernambuco. 350 fms. Mud. 

Shell. —Ovate, with a somewhat high conical small pointed 
spire, smooth and glossy, spirally furrowed below the periphery, 
with a marginated suture and a largish mouth. Sculpture. Lon¬ 
gitudinals—the whole surface is pretty regularly scored with 
distinct, but not sharp, shallow furrows on the lines of growth. 
Spirals—just below the suture is a fine furrow fictitiously 
strengthened by the shining through of the superior whorl; 
from the periphery to the point of the base there are rather 
remote spiral furrows, which seem to vary as usual in number 
and in distinctness. Colour glossy white, with faint bluish tinge. 
Spire rather high, conical, scarcely subscalar. Ape^c sharp; for 
though the extreme tip is a little tumid, it stands wtdl up and is 
rounded. Whorls 5, conical, slightly convex; the last is a little 
tumid above, but a little w^ay behind the outer lip it becomes 
contracted and flattened. Suture distinct. Mouth rather largo, 
not very oblique. Outer Up very oblique to the axis of the shell, 
slightly thickened, toothed and prominent in the middle, with 
large open sinus above, and a very slight one in front. Inner 
lip : there is a rather slight callus with a small tooth about the 
middle; the pillar-teeth, which are very far from parallel, are 
nearly equal. H, 0*18. B. 0*1. Mouth, height 0*1, breadth 
0*07. 

B. granMmsa.^ Hds., from the W.-African coast, is not unlike 
this species, but is smaller; the body-whorl in particular is much 
smaller, while the penultimate is larger; it is without sculpture 
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on the base, and the upper whorls are strongly spiralled. aciuta^ 
Phil, from the Eed Sea, is smaller, with a less swoln body-whorl 
and more tumid base ; the whorls of the spire are less tumid and 
less exserted. i2. Someri^ de Eolin, from the Cape Yerde Islands, 
which is like in general aspect, is a much smaller, thicker, and 
more spiralled shell, with a less tumid body-whorl and more 
regularly conical spire, the slope of the whorls being more flat¬ 
tened ; the apex, too, is much finer. j5. semistriata, D’Orb., 
from Cuba, is shorter, broader, and less spiralled. -S. axmculata^ 
Menard, which is perhaps as like as any, has not the contracted 
base, and its extreme tip is O'OOIj in. broad, while here the tip is 
0*008 in., or half as much. 

1 have called this species peracivta^ because, though certainly 
not very sharp, it is much more so than i2. aeiita^ Phil. 


On a new Peritrichous Infusorian, (^erda caudata. 

By pREDiBicK W. Phillips, P.L.jS. 

[Bead April 5,1883.] 

The infusorian here recorded was found hy me in water from a 
pond at Hertford Heath, in company with large numbers of that 
rather rare Botifer (Ecistes pilula. It is most nearly allied, and 
is now provisionally attached, to the genus Oerda (the first genus 
of the subfamily Vorticellina), which is thus diagnosed in Mr. 
Saville Kent’s recently published ‘Manual of the Infusoria’:— 
Animalcules solitary, elongate, subcylindrieai, recumbent 
upon, or simply adherent to, submerged bodies; not possessing a 
distinct sucker or specialized organ of attachment as in the genus 
Beyj^hidia ; oral system including a peristomal border, vestibulum, 
and ciliary disk as in the ordinary Vorticellm ; increasing by lon¬ 
gitudinal fission.” 

The genus at present is limited to two species. The first, Gerda 
glam, was discovered by Claparede and Lachmann in vegetable 
debris near Berlin, and is thus described:— 

“Body elongate, subcylindrieai, highly contractile, three or 
four times as long as broad, the wider posterior region during 
contraction of a cup-like form; surface of the integument trans¬ 
versely striate; oral aperture narrow; pharyngeal cleft deeply pro- 
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longed ; endoplast ribbon-like, placed longitadinally; contractile 
vesicle spherical, giving* off a canal-like ramilication, occaaionaJIy 
branching a second time, and extending to within a short dis¬ 
tance of the ciliaiy disk.” 

The second species, GenU dLSCOVoretl by D’Udekcni 

in a pond in the neighbourhood of Brussels, and descrihed in 
1864 (“ Infusoircs de la Belgique,” Mein. Acad. JRoyalo do la Bel¬ 
gique, tom. xxxiv.). It is distinguished from the foregoing in 
having a body of greater proportional length, the surface being 
smooth, the body tapering abruptly, and terminating In a blunt 
point; the contractile vesicle is spherical and is situated close to 
the vestibulum. 

In the new species about to be descxdbod, the body is elongated, 
about seven times as long as broad, of an undulating contour, 
subject to changes ; it is highly contractile, assuming a globular 
shape w^hen retracted ; the integument is of a reddish tint, and 
transversely striate, annulate wdien contracted. The posterior 
extremity of the body terminates in a peculiar iiubricai(‘d tail¬ 
like appendage, resembling the telescopic tail of a rotifer, but 
is not telescopic ; this appendage is ffnely striate longitudinally; 
the body wdien extended, before the ciliary disk is projected, is 
broad and rounded at both ends and depressed in the middle. 
The ciliary disk is convex; the peristome border thick; cilia very 
line and long; vestibular setm distinct; contractile vesicle sphe¬ 
rical, situated at the extremity of the vestibular cleft; minute 
non-contractile vesicles distributed throughout the whole of the 
parenchyma ; the endoplast is spherical and conspicuous; endo¬ 
plasm granular, and maintains a contiaual cyclosis or circula¬ 
tion, The evertion of the cilia is extremely gradual, occupying 
about ffve to ten minutes; retraction is instantaneous. ]Mx\ W. 
Saville Kent points oxit an analogy between the tail-like «appcu- 
dngo and the telescopic tail of his Vorfkelh ide^GopiccL Jt is 
proposed to bestow the specific title of camlata ” in alluniou to 
this appendage. 

The accompanying woodcut delineates the animal in various 
aspects, the same being from drawings by myself of the living 
object, and here greatly magnified. 

Assuming the present form either to he regarded as a species 
of Gafia, or closely allied to that genus, I tentatively draw out 
the subjoined technical diagnosis. 
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G-EEBA CAIJBATA, Jl, sp. 

Body elongate, cyliiidricall 3 '-tiiidulate, seven times as long as 
broad, transversely striate, bigbly contractile, spberically-ovate 
when contracted, terminating posteriorly in an imbricated longi¬ 
tudinally striated tail-like appendage ; ciliary disk convex; peri- 
stoine-bordcr thick; contractile vesicle spherical, anteriorly placed; 
endoplast spherical and conspicuous.— Hab. Pond-water. 



Gerda emtdata in dilbreiifc stages and positions. A. Eetraetcd state. B. Ex¬ 
tended, but with cilia withdrawn. 0. Showing gx’adual eversion of cilia, 1). 
Fully expanded. 


On Japan Brenthidce, and Notes of their Habits, 

By Geoege Lewis, P.LB. 

[Bead June 7,1883.] 

(Plate XII.) 

The new Brentbidm made known in this paper are those I 
acquired in Japan during the summers of 1880 and 1881, and 
comprise five species. The Japanese archipelago lies too far 
north of the equator to he rich in species of the family, yet still, 
in the southern island of Kiushiu and in the warm peninsula 
which borders on tbe Kii Channel, a fair number of beetles of a 
truly tropical type exist; aud to this class the Brenthidas noted 
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here indubitably belong. The fact that each genus is repre¬ 
sented by only one species is significant, and tends to show that 
although a few members of the family are sufllcicntly plastic to 
accommodate themselves to the climate and the other local 
surroundings between lat. 31® and 34° yet there is nevertheless 
some physical check, which reduces their vital capital, and puts 
an end to that production of surplus power which would arise 
in a more southern climate, and, arising, would lead to further 
specific difierentiation. There is no geographical line or barrier 
sufficient to exclude tropical forms from JaiKin; but their 
environment, when they roach it, prevents them from establish¬ 
ing themselves to a!ly great extent; and in the southern island 
this is, as we should conceive, first felt in the elVects of winter, 
rather than in those of summer, for it is to the colder jioriod of 
the year we can at first trace the chief deteiTcnt infliionces. 

I am indebted to Mons. G-. Power for his kindness to me in 
indicating tlie position of one or more of the goucra; and the 
notes I have iiiMorted in the text, showing the near allies id* the 
species, are extracted from one of his letters. 

1. Zemioses celtts, u. sp. (Plate XIT. figs. 1, 7, 8.) 

iN itidus, robustus, rufo-ferrugineus, conspicue. minus sparaim 
hirtellus; elytris profundo slriatis, striis fore esculpturatis; 
rostro brevissinio. 

Eobust, shining c.mcolorous, clothed with long jellow-grey 
hairs; thorax with scattered irregular shallow punctures and a 
median furrow wide on the disk. The elytral strise are broad, 
flat on the surface, and lightly impressed with punctures ; the 
humeral angle is smooth. In some examples the apex of each 
antennal joint is piceous. Length with rostrum 3-3|' lines. 

I have compared this species with Mr, Pascoo’s porcaim, but 
it is not specifically allied to it. Bebmim Deyrolhif Lacord., is a 
Eemioses^ M. Power taking Sehmks for those species in which 
the thighs go beyond the abdomen, as in cmicdktm* 

I took this species on a large Celiis growing on the banks of 
the Kumagawa, at Ilitoyoshi. specimens ware passing in and 
out of the small holes made by Ictinus or in a barklcss 

portion of the tree, after the manner of the Histeridia, Trpponmm 
and Teretnm^ when searching for larvfle of wood-borers. When 
in the holes it was not possible to get at them, for though seen 
in the orifices, they retired when disturbed 6 or 8 inches into 
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the tree. A cliild set to watch for two days collected about a 
dozen specimens j and later on, solitary examples wore obtained 
in various places in Higo. This species is formed for traversing 
the perforations of wood-borers, but not to tlie same degree of 
eccentricity shown in the next genus, Cyphagogus. 

2. OYPHAOOGirs siGHiPES, n. sp. (Plate XII. figs. 2, 3, 4«.) 

Xigro-piceus, parcius tenuiterque hirtellus, rostro apice rufo, 
thorace Isevi paree et grosse punctato, antennis lateraliter com- 
pressis; elytris profunde striatis, striis fortiter profundeque 
punctatis. 

Pitchy black; head and thorax smooth and shining, latter with 
large shallow scattered punctures ; neck and rostrum from behind 
the antennse red; thorax and elytra are clothed with a few long 
grey hairs; elytra with smooth costate strije, interstices rather 
deeply punctate \ the humeral angle is smooth. Length 2|-3| 
lines. 

This species is nearest to Q. JSricJisoni, Kirsch, which it re¬ 
sembles in having the first^ article of the hind tarsus long. This 
character completely separates it from 0. TVhitei, Westwood, 
Westwoodi^ Parry, and plamfrons, Xirseh. 

I obtained this species in two provinces, Higo and Xamato; 
but, like the Zemioses, it was difficult to capture. In warm 
weather, in May and June, it may be seen slowly pacing its way 
over the trunks of trees with its legs widening out from the body, 
and the thighs moving freely as the insect walks. But this is 
not its usual position; it is then only shifting its quarters. The 
holes pierced 6 or 8 inches into the trees by small wood-borers 
are its chief resort; and for these cylindrical galleries they are 
most, admirably suited, by their exceptional structure. The 
adaptation exhibited in this genus to a special mode of life is 
wonderful, and seems to point to structural modifications sub¬ 
sequent to, and more important than, that of the primitive 
FlaiypL The anterior femora are raised up by the insect tread¬ 
ing on the sides of the perforated passages, and thus pressed into 
the excavation in the fore part of the thorax, which the bulbiform 
part exactly occupies: the middle femora, similarly raised, fit, 
though indifferently, into the space between the thorax and the 
elytra; and the hind legs are stretched out behind, bringing the 
swollen part of the thigh beyond the elytra. In this position 
the short tibise, in the liind legs not longer than the two basal 
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joints of the tarsus, are brought into play, while the huiiora are 
kept almost stationary, and. Cyplmgoym is cuablod to enter, pass 
freely through, and explore the conlin(‘d reeosses of galleries 
made in hard wood by borers of no biggtn* giidb, but of more 
perfect cylindricity, than tbenisclves. Yet, on account of their 
elongate limhs, one might suppose, without the evidoneo of 
direct observation, tliat such a feat were impossible. The lirst 
and second pair of tihiin are longer in proportion to tlie tarsi 
than the hind pair; and an examination of the insect and a 
reference to their habits will reveal the necessity of this structure. 
Look at Oalodmnus Gruer., figured by Westwood in the 

Cabinet of Oriental Entomology,’ and see wliat happens in an 
insect of these habits when the tibiae are long. When in the 
confined galleries of wood-borers, the hind tibiie of Calodromits 
cannot serve as the means of locomotion, and their apparent use 
seems to he to act as a mere receptacle for surplus tissue. Even 
when shifting its quarters, the long, flattened-out, eccentrically 
formed tibim cannot assist ils movements. Owing to a knowledge 
of these habits of Cgpliagogus, I took three species afterwards in 
Ceylon: one is very remarkable as being of a pale testaceous 
colour. The legs of this and Zemioses are delineated to show 
their singular form j but no drawings coukl be adequate for the 
purpose of showing their position in the trees. 

3. JoNTHooEEUs NiGEiPES, u. sp. (Plate XII. fig. 5, d 5 6, $.) 

Bufus, Buhnitidus, siibclepressus, antennis pedibusque nigro- 
piceisillis nigro-pilosis; elytris striatis, secuudo,lcrtLo quartoque 
suturali longitudinaliter depressis ; subtus obscurus. 

Bed, smooth, and rather shining; rostrum, head, and thorax 
with a median furrow^^ antemim and logs nearly black, former 
clothed with black hairs. Elytra stiduto, 2ad, Jird, 4th doprcHHcd; 
interstices obscurely punctate. Beneath, its colour is nearly as 
dark as the legs. Length eS-4 lines, 

cJ. AiitenmB slender, nearly as long as the body; eyes full, and 
nearly touching in front. 

$. AntennsB robust, a little longer than tho head and thorax ; 
eyes moderate, and not encroaching on the region of the head as 
in the male. 

This species lives under hark in the same way as Brontes and 
Ben^drophagm \ the legs when at rest are kept close to the 
body, and the antennso are stretched out in front and lie in a 
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parallel position toucLing each other. I took about 20 specimens 
on the 1st May 1881 under the bark of a fallen beech, within a 
space I could cover with two hands. They were under rather 
dry bark; and in the moister parts of the same tree I found 
Spifelia and numbers of the flat bark nisterid£e. The tree was 
shaded by large overhanging camelias, and had been blown down 
by a typhoon about two jears previously. I found on this occasion 
more females than males; but as summer came on specimens 
occurred commonly in Hlgo, and the sexes were then in pro¬ 
portionate numbers. The female of this genus has been Iptherto 
rare in collections of Brenthidte. 

This genus extends to Zanzibar. I have taken it at Saigon, 
Penang, Singapore, and in Ceylon, and it is extremely abundant 
in all these places. nigripes is somewhat like cremaius, 
La cord., and oplitliaimicus, Pascoe. 


Higohitjs, n. gen. 

Head rather large, deeply furrowed in the middle; sides rough 
and greatly elevated, forming over the eyes, when viewed 
sideways, eyebrow-like excrescences. Eyes moderate, round, 
visible from above j neck smooth and not conspicuous. Aiitennie 
robust; 1st joint oval, 2ud shorter and round, 3rd rather smaller at 
the base, 4th to Sth short and equal, 9th and 10th larger and oval ; 
terminal conical, and nearly as long as the 9th and lOtli together. 
Eostrum smooth in front of the antennso, rough, uneven, and 
furrowed at base. Thorax convex, smooth, rather narrow^ed in 
front, witli a median furrow. Elytra subparallel, truncate at the 
apex, sutural and third stria much raised before the apex; strijc 
broad and convex ^ interstices feebly punctate. Legs moderate 
and robust. 

There is apparently no difference in the form of the sexes. 
This genus may be placed near Cerdbaies, and the species in it 
probably extend over a great part of equinoctial Asia. Mens. 
Powxr has it from Penang, where 1 have myself taken, it near 
the well-known waterfall; and it is with a feeling of obligation 
that I have named the species after him 

* The species I took in the island of Tenang I brieOy characterize as 
E. VoweH, n. sp. It is very distinct from H, cilo, and dilfers in being less 
than half the size, surface more opaque, thorax with five, equidistant, 
longitudinal furrows, and the anterior femora are without a tooth. The 
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4. HieoNiLS ciLO, n. sp. (Plate XII, figs. 9, 10. 

Bufo-tesiaceus, thorace peropaco, in medio canaliculate; elytris 

profunde sulcatis, priuio fere obsolete, ceteris fortitcr elevaiis, 
secundo ad apieem ducto, dorso nigro-inaculato; corporo subtus 
rufo nigroqiie yariegato. 

Testaceous, very opaque; thorax divided in the middle by a deep 
furrow, the disk on either side being dark or discoloured; the 
elytra are broadly and convexly striate, with interstices punctate. 
In the dorsal region tliere is a dusky or black spot on each 
elytron near the suture. Legs robust, each thigh with a large 
tooth. Length 2-2| lines. 

This species is the largest of the genus at present known. 
It occurs not uncommonly under bark in the forests of Iligo; 
and I have used the name of the province in forming the generic 
name. 

5. Baetbbhtnchus Poweet, Boelofs, O. JS. Unt. JBelff. xxii, 
p. 65. (Plate XII. fig. 11, d'.) 

This species is allied, though not very closely, to Miles^ 
Bohem,, from the Himalaya mountains. Mons. Hiller first dis¬ 
covered it at Hagi, and I subsequently found it not uncommonly 
under bark in May in the forests of Yuyama in Higo. In 
June 18811 chanced to beat a single male at Xara ofi’a young 
tree. 


thoracic grooves are peculiar, and occur in no other genus in the family. 
Mr. A. S, OlifP has described a species from the Andamans, also with the 
five grooves, viz, Bi^onim cni^. 

Description of a nm specks o/Higonius. Dy A. Sidney Oufri', 

Hioonixjs crux, n. sp.—Elongatus, rufo-castaneua, convoxiusculus, Anieimte 
picesB. Prothoras antice valde attenuates, margine antico nigro, fortitcr 
iongitudinaliter quadricarinatus. Elytra pro! horace plus quam duplo longiora, 
posto parum angustata; ad basin, sutura macultiquo transverse comimini 
pone medium nigris; quadricarinata interslitiis sat latis Imvibus. Corpus 
subtus nitidum, Iseve; abdominis segmontis nigris. Pedes rufo*bnumei. 
liong. 3 J millim. 

Hah. South Andaman Islands. 

Allied to Higo7iim Doweri, Lewis, but certainly distinct. It is larger, pro¬ 
portionately broader, more brightly coloured, and has the ridges on the elytra 
more clearly defined. 
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6. Obychodes insignis, n. sp. (Plate XII. fig. 12.) 

Piceus, nitidus, capite prothoraceqae impunctafcia; elytris 
costatis, sulcis regulariter groase punctatis, signaturis flavis ad 
basim, ultra medium et ad apicem. 

Pitcby red, sliming; rostrum, autennse, and legs somewliat paler ; 
bead and thorax smooth and impunetate, elytral strise eostate 
and smooth ; interstices deeply impressed with single punctures, 
the spaces intervening between each being smooth and equal to 
that occupied by the puncture. The 4th stria near the base has 
a yellow mark covering a space equal to three punctures, tlie 5th 
a basal spot equal to two punctures; the 8th and 9th are yellow 
before the middle ; a dorsal fascia occupies part of the 3rd, 4th, 
5th, and an anteapical spot follows on 3rd and 9fch. The ma- 
culatiou scarcely ever varies, but sometimes the 5th basal spot 
is absent. The <S has the rostrum in front of antennae canaliculate ; 
$ smooth. Size variable, 3|-8| lines. 

This species, with some eastern congeners not yet described, 
may ultimately require a new genus for its reception. It agrees 
with O. fictus, Pascoe, and Uneolatus, Kirsch, as regards the head 
and eyes, but the elytra are more like certain species of 
Mliajpliidorrliymlms. 

Common throughout Dai Nipon, including Sado. I do not 
know much of its habits; specimens were usually taken crawling 
over the bark of trees, or beaten, during the hottest part of 
summer, off saplings; and in the latter way I found it abundantly 
in South Tezo in August. In this and no. 5 there is no special 
modification in the structure of the legs; but I am inclined to 
believe that they often resort to, and hibernate or rest in, the 
larger perforations of insects such as Longicornia, or under bark 
of trees well loosened—spaces, that is, to which they can have easy 
access without special adaptation. I found, at all events, the 
allied genua Jjrrhenodes in Ceylon in this position, resting under 
large pieces of bark which came off easily in the hand. The form 
of Bolhogaster ctenostomoide^i Lacord., a very interesting species 
of Brenthidae, seems to proclaim its predilection for nan*ow 
galleries, as the elytra and abdomen below the humeral angle 
deviate from the usual parallel lino in these insects snfiiciently 
to receive the bulbiform apex of both the middle and posterior 
femora. I have seen a specimen in Mr. Pascoe’s collection; and 
would call the special attention of any one studying the habits 
of this interesting group to it. 

LINN. JOUEN.—ZOOnoaT, von. XVII* 
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Trachelizm Umtlcatm^ Lund, Moiis. Powtr inforaifi rac, is 
common in the extreme East, and that wpecimoiiB have boon 
reported from China and Japan. In tho Munich Cataloguo the 
locality given is Jura j and I hesitate at present to include it in 
the Japan list. 

EXPLANATION OE PLATE XIL 
Pig. 1, Zemioses celtis, Lewis. 

2. Cyphagogus Bignipes^ Lewis. 

3, Ditto, femur from above. 4, Leg, aide view. 

5. tTmithocems nigripeSihQ-wiQ^ c?* 6. Ditto, J. 

7. ZeMiOBes edtis^ femiu* from above. 8. Leg, side view. 

9. Higonius cito, Lewis. 10. Side view of bead. 

11. Bafynhyiichus Fowerij Eoolofs, 

12. Orychodes msigniSf Lewis, d'* 


On the Stimcture of the Hard Parts of the Fungidm.—Part II. 
Lophoserinse. By Prof. P. Maettn Duxcah, P.E.8., F.L.S., <&c. 

[Head June 21,1880.] 

(Plate XHI.) 

Contents. —1. Introduction; the Subfamily Lophoserinse.—IL Genus 
Lo 2 }hoseris, its Diagnosis and Details of Species.—IIL Genus Mmn** 
droMs and its necessary Division t Generic Diagnosis of ^kmseris. 
—IV. The Structure of the Genus Pachyserin, —V. Hie Structure of 
Voseinama meandrwia and its SSoological Position,—VI. Remarks on 
the Anatomy of Biderastrma^ Merulim, and JBoMnopora, —VII* llC" 
marks and Considerations regarding Classification. 

I. Introduction, —The former communication on the structure 
of the sclereuchyma of the Fungidm related to the subfamily Fun- 
giiim 5 the present concerns the structural details of some of tho 
eom|>ound corals belonging to several of tho recent genera of tho 
subfamily Lophorierium, 

An examination of the recent LophoBorinai is abBolukdy requi¬ 
site before the classificatory position of xnany exliaet genera of 
corals can be decided. Hence the examples chosou to iliusk*ato 
this communication have a j)id 0 &oDtological bearing; but I do 
not enter into the subject of the construction of tho forms included 
in such genera as Gomoseris^ Oroserk^ Thamnmtrm,) &c., because 
it belongs more to the province of the Geological Society; and 
this essay is introductory to such a one. 

Terj soon after this communication was commenced, I became 
aware that the internal strnctures of the compound Lophoserinm 
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were very varied, and that in order to illustrate the connexion 
of the subfamily with the Astrseidse, on the one hand, and with 
the Perforata, on the other, it was requisite to extend the re¬ 
searches and to investigate such genera as Bidemstresa^ JSIchmo-* 
^ora, Merulma, and Coscinarcea. 

The definition of the subfamily by its authors is, The wall is 
never }perforated nor echinulate in the Lophoserinse/^ By the 
wall the common basal plateau is meant; and it has been explained 
in the former communication (page 137) that in the other sub¬ 
family, the PunginsD, the basal wall is perforated and echinu¬ 
late. The diagnosis of the Pnngidse, the family thus subdivided, 
is that the interseptal loculi are crossed by synapticula, which 
are special growths and not simple granulations. A negative 
character is the absence of endothecal dissepiments. Moreover 
the septa may be solid or more or less trabecular and perforate. 

The genus Zophoseris is taken as a typical example, then the 
genus Mmandroseris, with coBines limiting series of calices, is 
considered. Fachyseris follows as a most abnormal form, the col- 
lines being in excess; and the genus Ooscimrea is examined. 
Pinally, the genera Biderastma^ JScMnopora, and MeruUna are 
examined. All this involves some classificatory changes and the 
introduction of a new genus ; but the importance of the synap¬ 
ticula as a character of the group is enhanced. 

II. Gemes Lophoseris, its Diagnosis and Details of Species, 

The genus Lophoseris of Milne-Edwards and Jules Haime re¬ 
places Faoonia of Lamarck j and it has somewhat unfortunately 
given the name to the subfamily. 

The corallum is compound, adherent, fofiaceous, and usually 
grows upwards in irregular lobes or crests, which are covered 
with radiating confluent calices. Collines are present, and also 
keel-shaped prominences covered with septo-costac; they are 
placed from below upwards along the Hue of upward growth of 
the coraUnm. The columella is tubercular and sometimes rudi¬ 
mentary. The base is finely striated 

Nothing is said in this diagnosis of the nature of the synap¬ 
ticula, of the nature of the separation between the calices, or of 
the existence of calices in some species on both sides of the frondi- 
form corallum. 

Lophoseris contains species which have and have not vertical 
^ Hat. des Oorall.’ voi iii. p. fl5, slightly altered. 

22 * 
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colliues; and in some there are none at all: the lon^jjth of the 
septo-costge differs greatly. 

Lophoseris cristata, Ellis and Solander, ap., and X. e.vplannlafa 
Lamk., sp., may be taken as types of the crested and plain species. 
In the first species the calices arc on both sides of the laminated 
corallum. The septa are not perforate, but are well developed 
and sharply granular at the top and sides. 

The central fossa is deep, and the columella is essential, as it 
springs from the base of the calice and is not forjiied by the 
septal ends ; it is composed of two or three rods united here 
and there by transverse synapticula. The septa of one calice 
are continued over the rounded, united margins to the neigh- 
bouring calices, and the interseptal loculi, rather deep near the 
fossa, become shallower externally. There is a small septo-costa 
between the larger ones, and it rests on the floor of the inter- 
septal loculus which passes from the contiguous calicos; this 
is bounded below by the tops of synapticula which are sometimes 
distinctly separate, and at other times formed into a solid wall. 
In rapidly growing calices the synapticula can ho scon from above; 
they are large, and do not relate in any way to granulations 
which exist above them. There are spaces between the synap- 
ticnla, when seen from above, as in ’Fmgm. A section or frac¬ 
ture, parallel to the septo-costac, shows rather tall synapticula, 
some being vertical and straight, and either narrow or broad, and 
others curved, short, and mostly low down. Occasionally a 
growth unites the synapticula, which may be parallel or not. 
"With age, however, a distinct wall is produced between tlie calicos 
and in the collines ; and it is partly formed by an original vertical 
•wall resembling a narrow synapticulum, and by the fusion of ilio 
synapticular growths on either side of it into one mass. So that 
in solid parts of the corallum the synapticula are not necn in 
series of three or four on the floor of tlio shallow loculi, but 
there is one convex mass. But as growth proceeds, traces of 
new synapticula are seen above the mass of tlio wall. The 
stout synapticula of the interseptal loculi are very difibrent in 
appearance to the transverse synapticula between the eolumellary 
rods, which are comparatively thin ; but in some parts of the 
calices there are thin synapticula. These are not dissepiments. 
Near the edge of the corallum, where growth is most rapid and 
the costas are long, often slightly sinuous, and highly granular, 
the loculi, are shallow, and there are no synapticula there ^ 
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but near the newest calices these cross structures commence 
as junction-structures superadded to the septa and independent 
of the base. Some very delicate synapticula may be seen there. 

In Loplioseru earplannlata the specimen examined gave no in¬ 
dications of synapticula when seen from above; only a solid wall 
was to be seen between the calices surrounded by the septo-eostse, 
Synapticula exist on either side of, and close to, the wall on the 
septa; and they are close and plainly visible at the very extremity 
of the septal interloculi. In this species, as in the other, these 
growths are many times thicker than granules, and have nothing 
in common with them. 

The vertical direction of the synaj)ticula and their considerable 
dimensions cause them to close much of the interseptal loculi. 
The growth into a structure which acts as a wall and shuts ofP 
the visceral cavities of the neighbouring corallites is very in¬ 
teresting. 

III. Genus Macandroseris and its necessary Division, 

Genus Mjeaoteoseeis, L, Bousseau^. 

A zoophytologist who only studies the recent coral-fauna would 
examine the species included in this genus without much interest; 
for it is one which at first sight falls readily into association with 
other Lophoserine compound corals. It comprises Lophoserines 
with confluent calices with distinct centres, but which are in 
series, the series being separated by long or short collines, over 
which pass the septo-costse. A palceontologist will study the 
forms with great interest; for they recall the Ma^andriform 
Lophoserines of the Jurassic age. Externally the similarity is 
complete; and, indeed, MM. Milne-Edwards and Jules Haime 
decide that the only distinction is the presence of an epitheca 
in Comoseris. An examination of the minute structui’os of the 
species is requisite before any change in the classification can be 
decided upon; and it adds to our knowledge of tbe Lophoserina 
in a marked manner, showing how closely allied forms indicate 
aporose and perforate affinities. 

There are two species of Mwandroseris recorded—one the type 
of the genus, J[f. Botice of the Red Sea; the other, Jf. anstraUm 
of the Australian seas. 

The generic diagnosis of Mmandroseris is as follows:— 

* DT^rville, * YoyagoaTi Pole Sucl, ZooL’t. v. p. 121. 
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Tlie coralliim is compound, adherent, thick, and inceandroid. 
The base is naked, sublobed, and finely costulato. The calicos 
are grouped in simple linear series, and each series is separated 
from its neighbours by simple and low collines. The calicinal 
centres are distinct, and there is a papillary columella, Tbe 
septa are numerous, radiate, and are very granular and crepns.^' 

The diagnosis o£ M. JBoitcc and a figure are given by Eousscau 
and the diagnosis is repeated by MM. Milne-Edwards and Jules 
Haimef. It refers to one specimen, and relates also to shape, 
which depends upon peculiar growth. 

A specimen from Mergui collected by Dr. Anderson, E.E.S., in¬ 
dicates that the following is a correct specific diagnosis :— 

Tlie corallum is flat or slightly concave above, not universally 
adherent, tall or sliort. The base has its costal markings long 
and alternately largo and small, finely dentated, and somewhat 
flexuous. 

The collines hoimd long and short series of caliccs, and, on the 
whole, radiate from the centre to the circumference; they are 
broad, but high, and often show no trace of development in a 
special direction. The calices are shallow, the coin me] 1 ary space 
is small and deep, the columella is papillary, and the septa, often 
formed by the union of several, are close, confluent, subequal, 
stout, and granular at the sides, and warty and crisped above. 
There are from 30 to 40 septa. The calices are from 4 to 8 mm. 
in breadth, and the increase is by budding between contiguous 
csdiccs. 

JUIie OomtntcUon of the Hard JParis of Mmandroseris Eotta?.— 
The intcrsoptal loculi extend from calice to calice and over the 
collines; they arc very narrow, and hence their depths caunof< bo 
penetrated by vision from above. They are widest and deepest 
near the calicular centres, and are narrow and sluiJlow else¬ 
where. 

The compound granulations on the free edge of tho sopto- 
costm arc warty, broad, tall, and separate, and each one h the 
summit of one of tho trabccuheof which tho scj)tiimiB composed. 
These graimlalions extend laterally, but do not touch over the 
intcrsoptal space, neither do they touch their neighbours on the 
same septum. They arise ftom morq or less constricted necks. 

Op.cif pi. 28. fig, 1. 

t * Hist. lSrat,des Oorall,’ voL iii. p. 01, 
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Below the granulations, and on the sides of the septa for a short 
distance down the interloculns, are some distinct small conical 
granules ; and still lower down are the highest sjnapticula, which 
nearly close in the loculus. 

A section or a fracture of the coral breaks the synapticula 
across, and reveals the structures of the septa. These are trabe¬ 
culate, especially near their free edges, are moderately stout, 
and consist of vertical or slightly inclined processes swollen out 
at regular intervals, and uniting at their sides within and without, 
in the proper position of the coral in relation to the calieular 
centre, with those next to them, by the same kind of structure. 
As there is some symmetry in the succession of swellings and 
constrictions of the series of trabeculse, there are more or less 
regular, oval or circular foramina iu vertical rows in the sides of 
tiie trabeculate septa. . This fenesti'ation diminishes low down, and 
is often replaced by parts of synapticula. 

Each warty granulation on the free side of a septum is analo¬ 
gous to the swelling of a trabecule; and were its sides (distal 
and proximal to the calicnlar centre) to unite, the union would 
represent the process which unites the trabeculse lower down, 
and the involved and included spaces would mimic the fenestra¬ 
tion. Diming the growth of the coral this union takes place; 
and each of the successive nodules of a trabecula was once a warty 
granulation at the free surface of the septum. 

The sides of the nodules and intervening thinner parts are 
ornamented here and there, and especially near to the calicnlar 
centre, with distinct granules. Amongst these, and covering 
more space, are small synapticula, circular more or less in frac¬ 
tured outline, sometimes elongate, but low (in vertical measure¬ 
ment), extending over more than one nodule and internodular 
process, and also lumpy irregular synapticula covering much of 
the septal surface low down, occluding fenestrations, and occu¬ 
pying much of the loculus. 

The synapticula, varying greatly in their shape, occur be¬ 
tween the septo-eostas of the collines, and usually the long kind 
predominate elsewhere, except low down, where the shape is very 
irregular. The absence of synapticula on the septal surfaces 
close to the calieular fossa is evident. There are no walls to the 
calices or collims. 

Sections across the line of the septa and septo-costee show the 
irregular dimensions of the synapticula and the spaces they close 
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more or less, togetlier with the granulations upon the nodular 
trabeculae. The number of synapticula on the sides of a septum 
is considerable in some instances, and of course it varies with 
the position of the sej)tiim in the corallum. 

Here and there arc thin lamellar processes crossing a small part of 
an interseptal loculus resembling ill-defined dissepiments. In 
some instances they are in the line of elongate synapticulas j but 
invariably a perforating annelid is close at baud. They are 
transverse growths. Near the calicnlar centre and on the flanks 
of the septa the grannies, none of which meet across, are long, 
large, and in linear series. Here and there the series is replaced 
by a ridge which fits on to a similar one on the opposed septum, 
and it is a synapticulum. 

The base of the corallum is imperforate, and the columellary 
space is open above; but it soon becomes interfered with by the 
nodular ]3rocesses of the innermost trabeculfcof septa. The tra¬ 
beculae of the septa are arranged as if a septal lamina had been 
perforated after its development; they radiate on one plane, and 
occlusion of the foramina occurs during growth. 

The collines of this species have not a true wall, nor are the 
ealices surrounded by one. The separation is incomplete, and is 
brought about by a series of vertical synapticula, or by one more or 
less incomplete synapticulum. The first stage to a true wall is 
seen, as in the young of other Lophoserines (of Lojf^lmem, for 
instance); but Insion of the junetion-proeesses with one another 
does not take place in Mmandroseris Boftw. 

No one can take this species for one of tho Perforata, the 
distinction being the solidity of the base and tho presence of 
solid large synapticula which close hero and there the visceral 
cavity, and wliich are not exaggerated gran tiles. It links the 
Pungidie on to tho Perforafa very decidedly, and loss so, how¬ 
ever, than the genus CoscinarmUi which will he considered fur¬ 
ther on. 

Ilamidroseris ausiralies, Eousseau, is the second species; but 
an examination of a Hpecimeu given to me some years since by 
the late Charles Darwin, and collected by him at Keeling atoll, still 
indicates that its septal and mural structures differ greatly from 
those of the species just considered. In fact the generic attri¬ 
butes of Jf. Botfm are very evidently those given bj' Eoussoan; 
but the species named ilf. mstrdlics cannot belong to the same 
genus as Jf. BoU<b^ in spite of external appearance. It has a true 
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wall running along tLe long axis of the collines, whatever may be 
their length.; and the calices, even when in close series, are limited 
by a mural growth. The septa are not trabecular; and it is only 
near the columella, wbicb is partly formed by ascending processes 
of their curved edges, that there is any sign of porosity. The 
septa join to form those of the principal orders in some parts of 
calices ; and the synapticula are of two kinds—large, tall, and ver¬ 
tical near the wall; and small, short, and irregularly placed nearer 
the inner edge of the septa. The specific diagnosis^ does not 
consider the internal structure in any way. “ The corallnm is in 
a convex mass, globose, and even irregularly nodular, and crested 
on the surface. The series of calices are short and slightly con¬ 
fused ; and they are separated by low collines. The calicular 
centres are distinct. The columellary is papillary and tolerably 
well developed. The septa are thin, close, very crisped, and 
there are about 20 to a calice; they are of difierent sizes, and 
the small often unite with the larger. The breadth of a calice is 
3 millim.’’ The crisped warty spinulose granules of the free 
surface are very marked features. The granules on the fianks of 
the septa are well marked, and never coalesce. 

The form comes under the genus JBlemseris^ gen. nov., amongst 
the Lophoserinse. 

Corallum massive, compound, adherent, without epitheca. 
Surface irregular and nodular, Calices in short series confluent 
by their septo-costse j centres distinct. Columella-wall developed 
and papillary. Septa uniting; laminm solid except near the 
axial space, where ascending oblique processes are trabeculate. 
Granulation warty and spinulose on the free edge, distinct and 
separate on the laminse. Series of calices separated by short col¬ 
lines ; valleys moderately deep and narrow. Walls in collines 
and around calices. Synapticula of two kinds—one, long, broad^ 
vertical, in two rows near the w^all; another, small, nodular, near 
the axial space. Growth by gemmation beyond and between the 
calices. 

The solid nature of the septa and the mural structures sepa¬ 
rate the genua from Mtsandroseris, 

IT, The Sirueture of the Genus Pachyseris. 

Probably there is no genus of Zoantbaria Sclerodermata 
which so little maintains the ordinary idea of a stony coral as 
* * Hist. Nat, des Corall.’ vol. iii. p, 62. 
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^Bacli^seris. There are no separate calices to be scon; and it 
appears to consist of long concentric ridges separated by low 
valleys, the elevations being jiroduced by vast nnm])ers of septa 
placed side by side. Its species resemble corals Jess tlian those 
of Mwnmlrina, and yet they may be said to be mimetic iy]>cs. 

Faeliyseris is tlie fullest development of the serial caliciilar 
arrangement; tliero are no individuals in a scries, and it is all 
one long calice with its septa passing in oiie direction, over the 
colline, to those, of the next calice in order from within outwards, 
and in the other sinking down along a line wliero there is a colu- 
mellarj space and pcrclnanco a columella. 

The following is its diagnosis, according to MM. Milno-Edwards 
and Jxxles Haime 0 CoralL’ vol. iii, p. 85):—The 

corallum is compound, adherent, foliaceoiis, and very variable in 
shape. The collines are arranged in simple series, tliose of each 
series being completely confounded with each other. The series 
are separated by nnequal-sized collines. The sopta are delicate 
and close. The columella is tubercular, moiiiliform, and generally 
tolerably distinct. The basal wall is naked and finely striated. 

In explanation, the authors notice that the genus contains 
those Eungidee the calices of which comx^lotely unite in seines, 
losing all individuality as in Mesetndrim. 

MM. d’Arehiacand Haime described a species from the Num- 
mulitic of Sind; and it is stated to have been found also at 
St. Bonnet in the French Eocene. 

This form I found was a characteristic species of the Lower 
Eocene of Bind beneath the great development of Nummulitic 
limestone 

Two well-developed species with the details on a grand scale 
were described from the Miocene (Guf) of Bind. In on(‘, 
chtfserk exurata^ nobis, the sopta are unequal, and tliere is a colu¬ 
mella; whilst in the other, P. ojfinu^ the columella is rudi¬ 
mentary f. 

Four recent species are known, and in P. ntgosii^ Lamk., sp,, 
the sopta are alterjuitely slightly unequal and slightly enlarged 
near the columella; in P. speeiosa^ Dana, sp., there is more irre¬ 
gularity of septa and a well-developed columella; in P. ImmoUk^ 
Dana, sp., the inequality is evident and the columella is rudimen¬ 
tary ; and, finally, in P. Vdehoiennesi, Edw. & Haime, the septa 

* ‘ Fossil Corals and ideyonaria of Sind/ Bal. Ind. ser. xiv. 1880, pL xiv, 

t im. p. 90. 
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are equal, tlie columella tut little developed, and the series are 
short and the valleys deep. 

A species from Merj^iii, which resembles P. speciosa, so far as 
Dana’s illustration is concerned and were it not for the equality 
of its septa would come fairly under that name, has been exa¬ 
mined. 

The structural details of the coral are remarkable; and I have 
never had an opportunity of examining a specimen of Dana’s 
type. Hence I call the torm under consideration JBacliijseris spe- 
ciosa provisionally, my object being to bring forward the internal 
structure rather than to deal with specific attributes and compa¬ 
risons in this instance. 

The form is in thiia leaf-like shapes fixed w^here narrowest, and 
expanding on one plane, or becoming twisted up and curved. The 
inferior or basal surface is marked with slender costse alternately 
large and small, the larger projecting slightly; they correspond 
with septa at the edge of the corallum which are equal in breadth. 
The surface is minutely granulo-spiuate. 

The series are very long, irregularly concentric, and bifur¬ 
cating here and there. The collines are moderately deep and 
slightly inclined. The septa are very numerous, close, equal, 
thin, finely dentate where free, sometimes wavy and bent, and very 
gi’anular on tbeir sides. The columella, seen from above, fills 
the axial space, and unites tlie opposite septa in a continuous 
gutter. 

An examination of the structures shows that whilst the lateral 
granulations of the septa are profuse, and occupy much of the 
intersoptal loculi, the synapticulse are usually not seen from 
above. These are sufficiently distant from the free edges of 
the septa not to be visible; but near the edge of the corallum, 
where growth has gone on lately, the bodies can be seen, and 
are dearly not united or fused ornamental granules. 

A section through the corallum shows the thin and very solid 
basal lamina from which spring the septa. These are slender close 
to the base, equal and with well-defined interseptal loculi. The 
lowest synapticula are nearly everywhere at the samelevel ata little 
distance above the basal laminsB. Above the first row of synap¬ 
ticula the septa are broader, and, in section, their outline is very 
irregular on account of a succession of small ornamental granules 
and large synapticula. and of synapticula not siifficiently developed 
♦ Dana, ‘ Zoophytes, Explor, Expecl/ pi, 21. fig. 7. 
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to meet. The synapticuk are in close and regular succession in 
some places, are nearly as high as the septa arc broad, are o£ 
course narrow on account of the proximity oC ihe septa, and 
are never eoiitinuoiis, as in Fuiigia. Usually the synapilcula 
are slightly dicc-hox shaped; and there may ho from eight to 
twelve in a vertical series iu the interseptal loculus on each side 
of the axis of tbe colline. 

The collines form more or less convex projections; and as 
they consist of septa placed side by side and very close, it is evi¬ 
dent that the synapticula neaidy till up the interscptal loculi. 
Is there a wall separating one side of the colline from the 
other, and reaching along its long axis from the basal lamina to 
near the free surface ? 

There is no true wall, but a long synajiticulum more or less 
discontinuous is in the vertical lino, and it is tolerably broad. 
The synapticula already noticed are on either side of it near the 
junction of the septal margins (vertical) with the columella. 

The columellary structure was clearly indicated by Dana in a 
small drawing^'of the structures oi Agaricia which is 

probably JBaehj/seris Valeneiennesi. In the specimen now under 
consideration the columella is a mere groove above; but a sec¬ 
tion across the line of the collines and valleys shows that the 
colnmellary space is crossed by numerous tabulate-looking pro¬ 
cesses which stretch from the free edge of one septum to another. 
In number these processes tally almost invariably with the 
synapticula in vertical series ; and as these last are generally on 
the same level in the interseptal loculi, it happens that the colu- 
mellary synapticula start from the long inner surface of the level 
synapticula and coiTesponding free edges of the septa. So that 
long tabulse are produced one over the other, and closing in Ihc 
narrow axial space. The uppermost forms the visible columella. 

The granulations on the sides of the septa are exceedingly 
developed in young or outer series; hut it is perfectly evident 
that they form no part of the synapticular structures. The sopta 
are rarely perforate. 

The basal lamina is very solid, and its growth appears to be 
truly thecal, and not synapticuiar. 

There are no endothecal dissepiments in ; and the 

interseptal loculi, instead of being open down to the basal wall, 
are partly occluded by vertical series of synapticula; and the 

* Bana, €p. cU, pi. 22. fig, 1 h. 
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axial space is very shallow, and it is limited by the cross-bar 
structure of the so-called columella. The solidity of the septa is 
very general, and trabeculae appear during growth and become 
fused eventually. It will be interesting when the soft parts of 
one of these species is examined, for considering how the hard 
parts differ from the Mseandroid Astrseidse, which have cellular 
endotheca in the collines and more or less perfectly solid vertical 
walls A suspicion arises that this Tungid may not belong 
to the same great group in the animal kingdom. 

The next genus to he considered brings the Lophoserinse in 
close relation with the Perforata. 

Y. The Bfructiire of Cosciuarma ineaiidrina and its Zoological 
Position, 

The genus Ooscinarcsa, Milne-Ed’wards and Haime (Compt. 
Eend. t. xxvii, p. 496, 1848, and Hist. Nat. des CoralL vol. iii. 
p. 203), has been placed by the distinguished descrihers amongst 
the perforate Madreporaria in the family Poritidm. One species 
is known, and it was called Madrepora monile by Porskll, Me- 
andrina by Savigny, and Astr<sa meandrina by Ehrenberg. It 
clearly could not belong to either of these genera. MM. Milne- 
Edw^ards and Jules Haime named the species Coscinarcea mean-' 
drina (op* eit. p. 204) ; and there is a figure in Ann. des Sci. Nat. 
ser. 3, t. ix. pi. 5. fig. 2 (1848). 

The Poritidm of MM, Milne-Edwards and Jules Haime may 
he described as a family of Perforate Corals as follows:—“ The 
corallum is compound and entirely composed of reticulate scleren- 
chyma which is trabecular and porous: the individuals are always 
intimately united either by their walls or by an intermediate reti¬ 
culate ccenenchyma. The increase is by gemmation, ordinarily 
extracalieular and suhinarginal in position. The septal appa¬ 
ratus is distinct, but never completely lamellar, and is formed by 
a series of trabeeute which form a trellis-work by their union. 
The walls present the same kind of base and pdrose structure. 
The visceral chambers sometimes contain rudimentary dissepi¬ 
ments and never tabulse/’ 

This important family is readily divisible into two subfamilies. 
In one, the Poritin£e, there is no ccenenchyma between the indivi- 

* Some have a profusion of transverse endothecal dissepiments, and the wall 
is reduced to a narrow growth near the base. 
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duals; and in tlie other, the Montiporio^e, there is much interme¬ 
diate areolar tissue. 

MM. Milne-Edwards placed the {i^oims Coscinarm iu tlio lirst- 
namod subfamily, and gave tlic following diagnosis of it:—“The 
coralluin is massive and composed of a hard tissue; its common 
base is composed of a striated lamina which apjjears to be imper¬ 
forate and to be without epitheea. The calicos arc rather deep, 
often form little series, and increase by calicular and submarginal 
gemmation. There are no pali, nor are there distinct walls 
between individuals. The septa are numerous, close, regularly 
fenestrated with crumpled edges, and they merge into those of the 
neighbouring calices.” 

Coscinaresa meandrim is a recent form, and lives in the Eod Soa 
and the Indian Ocean ; and I have lately received it from Mergui. 
It is found snbfossil on raised beaches along the Bed Sea. 

Klunziger, in his admirable work ‘Dio Korallthiere des Eothen 
Meeres,’ vol. hi. p. 78, redescribes ibis species and places it 
amongst tlie synapticiilate corals (1879). He restores Povskai’s 
specific name. 

Every body who handles a specimen of this coral must be 
struck with its resemblance to the Oolitic genus Microsolem, and 
also partly to Mmndrarw^. Superficially there is no distinction 
between it and Micromlem; but a careful examination of its 
internal construction indicates that the afifinity is remote, and 
that the genus Oomnama is not one of the Poritida). In fact its 
zoological position is amongst the synapticulate corals of the 
Lophoserine subfamily of the Eungidae. 

Descriptim of a f^ecim&n <?/Coscinareea moandrina, Uh\,from 

The corallumis low, convex above, encrusts, and has a tliin freo 
margin. 

The base, w^herenot encrusting, is a thin solid imperforate wall 
or theca marked mth distinct costm, which are large and alter¬ 
nately large and small where remote from the margin of the 
corallum, and almost subequal and small at the margin, whore they 
are continuous with the long septa of the circumferential calicos. 
Towards the centre of the base the largest and broadest cost® 
become narrow projecting ridges; and here and there near the 
encrusting area the minuter costse are sharply spinulose. 

There is no epitheea. 
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TLe upper Burface of tlie corallum iy marked with irregu¬ 
larly shaped calicesj short series, and slightly projecting inter¬ 
mediate ridges. A row of small calices is close to the margin, 
and the larger ones are nearer the centre. The calices are usually 
deep, and haye a deep fossa around the small, slightly papillose 
columella; the septa are close, subequal, and whilst some are 
simple, others are composed by the union of many others. The 
septa of one calice pass over the low dat collines, and unite with 
those of other calices, or reach the margin. They are ornamented 
on their free edge with subequal flat spines, broad and blunt 
above, placed at regular and close distances; their tops are 
minutely spinulose. Near the wall on which the septa rest and 
whence they spring their laminae are solid; higher up they are 
perforated in a moderate degree, and especially near the columella. 
On the dauks of the septa are tolerably regularly placed noduies 
which unite with the adjoining laminae and are synapticula in 
the Lopboserine sense; that is to say, they are discontinuous, 
yet more or less in vertical series. They are placed on the solid 
and grow on the trabecular part of the septa, are in relation to 
vertical nodular swellings on the septa and trabeculm, and are as 
stout as the septa in some places. 

The growth of the corallum occurs by gemmation from the long 
septo-costse at the margin, by gemmation (intracalicular) from 
within the well-formed calices, and also by fissiparity. 

The short series have usually the calicular centres distinct, but 
not always; and the colline bounding the series towards the 
margin, or separating one series from another, is higher than the 
almost rudimentary eminences between the serial calicos. 

The longest calices are 1 centim. long and 4 millim» deep. 

The nature of the basal wall, the solid structure of the septal 
laminae in contact with it, the junction of the higher orders 
of septa with others to form large septa reaching the columella, 
the synapticula, and the absence of endothecal dissepiments place 
this form amongst the Lophoserinse. The specimen I have exa¬ 
mined does not show any endothecal dissepiments. But as in 
other Lophoserines the intrusion of parasites has developed 
extremely delicate endotheca near the morbid spot, but not else¬ 
where, this, I believe, is explanatory of the figure of them 
given by Milne-Edwards and Jules Haime. 
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VI. MemapJcs on the Anatomy q/Siderastrsea, Morulina, aiid 
Eclunopora. 

Greniis BlalnoiUe. —Syn. ABtea, Oken, 

This genus, partly established by Lamarck and Blaiiivillo, is 
the Biderina of Dana, and was termed, after a careful study, 
Bklerastrdea by Miln e-Ed wards and Jules Haime. In their great 
work these last-named zoophytologists altered the name to Astroea^ 
given by Oken in 1815. 

In the diagnosis of the genus Milue-Edwards and Jules Ilaimo 
state, with regard to the septa, “ The sides are covered with very 
large grannies which often meet (across the interseptal loculi) 
those of the opposed septa, and unite so as to form incomplete 
synapticula. The endotheca is rudimentary/^ 

Pourtales has drawn, in his ‘ Elorida Corals,’ a beautiful sec¬ 
tion of a Sidemstraia^ and shows that the ealices have walls, and 
that there are rows of synapticula besides granules, and some 
endothecal dissepimental tissue. 

In the species I have examined from the American and Iiidian 
seas the drawing of Pourtales is substantiated. The synapticula 
are not enlarged granules, and are in regular vertical series with 
but little space between them when they are placed one above 
tbe other on the septa. There are granules in abundance around 
them and nearer the internal edge of the septa also. 

Endothecal dissepiments also exist crossing the line of the 
synapticula j and they are normal structures, not being developed 
in consequence of annelid growths, as in Ilceandrosem and other 
forms. The true wmll separates the calices, and the interseptal 
loculi are intruded upon by the rows of synapticula near the Avail 
and by the dissepiments. 

Dana evidently considered this genus to boloug to the Fmigidae; 
for he terms one species I^monia (= Loplwaend) Siderea, 

It is evident that the presence of endothecal dissepiments is a 
marked feature in this genus; moreover, the living part, when 
expanded, resembles that of the Astrseidm. It cannot therefore 
enter the Eungidm proper, Avhere my late friend PourtaMs 
proposed to place it. 

Genus MnuuLiKA, Milne-JSidwuTda ^ JuUs Haime, 

This genus is placed in a transition group between the As- 
trssidse and the Pungida. 
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The corallnm is compound and more or less foliaceoiis, and the 
basal wall is perforated like that of the Funginsd, There are no 
sjnapticula, and there are endothecal dissepiments. 

An examination of specimens of two species prores that 
this perforation of the wall is not invariable, that it does not 
occur in some collines at all, and that in others, where it does 
occur, it has not the same significance as the perforations of 
the wall described in the first part of this communication (see 
Joiirn. Linn, Soc. vol. xvii. pi. v, figs. 1, 2,3, and pL vi. figs, 3 & 6). 

In some old specimens the foliaceous expansion is only seen at 
the margins of the corallum, and elsewhere there are calices and 
collines on both sides of the colony. There is no perforation in 
such instances; and the small foramina seen between the septo- 
costiB open into a dissepimental cell-space far above the wall. 

Moreover, the importance of all synapticula in relation to 
the interloculi and their invariable presence in I^ungidse takes 
the Merulim quite beyond that family. I relegate it to the 
Astrseidae, especially as the transitional nature of Biierastfcua is 
so evident. 

The genus Echinopom of Lamarck and Dana was very naturally 
called Agaricia by Schweigger, for it has a very Dungid appear¬ 
ance. Terrill has placed the genus amongst the Dungidae; and 
an examination of some specimens proves that he is correct j 
but I fail invariably to find synapticula, and, indeed, where I have 
detected them, they are very ill-develoj)ed and near the bottom of 
the interseptal loculi, and amongst much dissepimental endotheca. 
In some places the upper free edges of the septa fuse in a synap- 
ticular fashion. 

TIL Eeurnrhs and Comiderations regarding Glassification* 

It is evident that in the genera Lophoseris^ Mccaudroseris^ Pie-* 
Btoserk, Pachgserk, and Ooscinarma the syjiapticula are important 
structures, not exaggerated granules, and that they may be the 
only means by which the septa are united and the cohesion of the , 
corallum maintained above the solid basal wall. It is evident that 
they may fuse and form a false wall which may limit calices and 
unite the septa along collines, I do not distinguish in the recent 
species of the subfamily Lophoserinm any structures which may 
be called false synapticula. 

The synapticula occupy much of the interseptal loculi, and 
tend to produce canal-shaped spaces therein, more or less vertical 
niHK, joxTEK.—zoonoar, Ton. xtii. . 23 
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and transTerse in direction. Usually the synapticula remain 
separate; but in some instances tliey unite laterally^ atove 
and below, and form a dense structure which acts as a eaUcular 
wall They do not form long and more or less vertical ridges 
on the sides of opposed septa as in Funginsa, but one syaap- 
ticiilum may be long and nearly sufficiently continuous to act 
as a wall. 

The septa in the Lophoserinse may be solid or trabecular in 
some parts; some bring the subfamily in relation to the Perfo¬ 
rata j hut the classificatory distinction is evident. 

The calices may bo surrounded by a wall, or its place may be 
occupied by distinct synapticula or by those which have became 
fused with age and growth. 

A true dissepimental endotheca is not present in the Lopbase- 
rinse. Minute growths of it are produced by disease. Hence 
this absence observed by Milne«Ed wards and J ales Haime is signi¬ 
ficant and of classificatory value. 

The family Pungidcc is really somothiug more than a tousi- 
tional group between the Astrmidm and Perforata: it has a great 
individuality. Although certain forms, such as Mmmdfomru 
and Ooscinarasa^ ally it to the last-named group, they need not 
be placed beyond the Lophoserino subfamily; and they belong 
to it. 

The new genus Flemseris has a true wall, and its septa are 
like those of many Astreeidse amongst the Aporosa; its syaap- 
ticula are well developed, and its external resemblance to Como^ 
mis of the Jurassic rocks is great. There are no endothecal 
dissepiments. So that this genus and Zophoseris stand as most 
typical Lophoserines, and nearer the A strmida) than Mmuilro- 
seris and C^scinarm. 

Milne-Edwards and Jules Haimo wrote about the iiicoinplete 
synapticula of ^iderasin^a. In 18B8, in dcacribiug Sidc*rusim‘a 
^randis of Jamaica (Quart. Journ. Geol ISoc, May 1803, p, 441, 
pi. XYi, figs, a and 5 6), I noticed the syiiaxjticiila; and, iatai* on, 
Pourtales gave a beautiful plate proving their true nature boywrd 
a doubt. The genus has endothecal dissepiments j and, as iu 
the case of Mcliinopora, this structural cbax^acter I’emoves it from 
the Eungidee proper. 

As MeruUnd turns out to be a serial Astrmid, there is room 
for a group between the Aporosa, Astrseidse, and the Eungidm; 
Bideradma and Eokmopora there find a resting-place. 
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DESCRIPTION OP PLATE XIH. ' ^ 

Pig. 1. Tlio septa, base, and synapticula of FacJi^aefis speciosa. Magnified, 

2. Diagram of section across colline: synapticular wall; synapticula; 

c, spaces between tabulate iDrocesses of columella. 

3. Mmndroseris BoUcb, Septa and synapticula. Magnified. 

4. The free top of a septum, showing warty ornaments. Magnified. 

5. Trabeculm, side view, granules and synapticula. Magnified, 

6. Different sections of synapticula. Magnified. 

7. Outline of septo-costa of 3I(sandroseri8, natural size, 

8. Oblique view, showing synapticula fractured on the side of the septum. 

9. Diagram of a young septo-costa with mural tissue on it and synapticula 

on either side. 

10. Synapticula between processes of the columella. 

11. Synapticula fused to form a short wall. 

12. Synapticula, from above. Magnified. 


Molltjsca of H.M.S. * Challenoeb ’ Expebition.—P art XiX. 
By the Eev. Eobert Booa Watson, B,A., E.E.S.E., E.L.S. 

[Published by permission of the Lords Commissioners of the Treasury.] 
[Read May 3, 1883.] 

Earn. BtriLiB.®, Stoh 
Cylichna, 

1. CylieJma discus, n. sp. 6. Cyliclina subreticulata, n. sp. 

2. - tahitensis, n. sp, 7- - labiata, n, sp, 

3. - crkpula, n. sp* 8. - (Volvula) pmpercula, 

4 . -- mrouyensis, n. sp. n. sp. 

6. — reticulata, n. sp. 9. -(-) sukata, n. sp, 

1. Oylichna biscits, h. sp. 

St. 24. Mar* 25,1873. Lat. 18° 38' 30" N*, long. 65° 5' 30" W* 
Culebra, St. Thomas, Danish W. lodies. 390 fms. Coral-mud. 

Shell —^Narrowly cylindrical, truncated in front like C* alba ; 
brown, with a small disk-like minutely perforated top, smooth, 
thin, polished. Sculpture. Longitudinals—there are yery faint 
and slight lines of growth. Spirals—there are some very doubtful 
indications of a coarse spiral structure in the texture of the shell. 
Colour milky white and glossy, Mmtii the full length of the 
shell but not more, extremely narrow, with lips nearly parallel 
till they diverge in front, the inner lip following the slow basal 

23^ 
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contraction, wliile tlie outer expands a very little, as is the ease 
in TTtriculiiB tmhiUcatus^ Mont.; at the upper end is a small, 
narrow, but clcc])ish rounded sinus. Outer lip : its edge is 
very straight, retreating a little quickly above and slightly in 
front; its direction is straight, with the very slight bend to 
the right spoken of above. Top a little contracted, rounded, 
with a sort of thickened pellucid disk-^ which is almost perfectly 
horizontal, so that the whole top of the body-whorl and the 
upper corner of the mouth are on the same level: in the centre 
is a minute closed pore. Inner Up : there is a thin narrow glaze 
which thickens and expands in front: it is not expanded on the 
top. miar is short, slightly oblique and twisted, with a strongish 
defined tooth, in front of which it is rather abruptly truncate. 
L. 0*156, B. 0‘006. Mouth at same place, B. 0*014. 

C. protractci, Gould, is very like this in front, but rises much 
higher above. C. cijliiiclracea^ Pennant, is slightly slimmer or nar¬ 
rower in proportion to leugtli, has the body-whorl a little smaller, 
and the mouth slightly broader, lacks the slight posterior narrowing, 
and is squarely truncate behind, while here the shell is rounded. 
The ‘ Challenger ’ species, too, quite wants the very peculiar form of 
the upper corner of the moutli which is characteristic of 0. cylin’* 
dracea. 0. dkms differs from C. macm^ Wats., in being a little 
broader, and having a totally different top of shell and mouth. 
O, alba^ Brown, of the same size, is rounder and less cylindrical, 
being more attenuated above especially; the mouth is extended 
above the top of the shell; the top of the. body-whorl is more 
oblique and less truncated. 

2. CYnicnNA tahitensis, u. sp. 

Sept. 28,1875. Taliiti harbour, near the reefs, 20 fms. 

BlieTl, —Cyli.Qdrieal, thin, glassy, spirally striaie from <?iid to 
end, with a smaB body, rounded outlines, lio depression nor central 
point at the apex, and a toothless but abruptly truncated and 
prominent-pointed pillar. Seulpture. LongitiulinalH—there are 
scarcely perceptible Hues of growth. Spirals—the whole surface 
is covered with fine grooves not quite regular, about 
apart, but weaker and more crowded in the middle than at 
either extremity, Colour bluish transparent glossy white. Mouih 
rather large and long. Outer Up has a sinus Just above the body, 


* Hencei its name. 
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rises and is angnlafced at the outei* upper comer of the shell: 
from this point its edge advances and its line is sliglitlv convex, 
tending in front to become straight; at the lower outer corner 
it is angulated, and across the base is abruptly truncate. Inner 
bas a very thin glaze; it is flatly convex on the body, straight 
and elongately oblique on the pillar^ which presents no tooth 
but has a thin, defined, hardly twisted edge, and is abruptly cut 
off in front, being there a strong prominent point. L, 0*083. 
B. Mouth at same place, B. 0*007. 

This is very possibly a young shell. 

3. CtLIOHjSTA OEISPTJIiA, U. Sp. 

St. 185 5. August 31, 1874. Lat, 11° 38' 15'' S., long. 143° 
59' 38" E. Eain Island, Oape York, N. Australia. 155 fins. 
Sand, shells. 

Shell. —Narrowly oblong, more contracted above than below, 
withthe greatest breadth below the middle, obliquely truncate above 
and below, thin, translucent, glossy, very faintly spirally striate 
all over; the top is like that of a Volvula^ but beside the promi¬ 
nent lip the axis is perforated: there is a strong pillar-tooth. 
Sculpture. Longitudinals—the lines of growth are very slight 
and unequal. Spirals—^the whole surface is covered *vyith very 
slight, superficial, fretted, rather unequal, and somewhat remote 
furrows. Oolotw translucent glossy milk-white. 3Iouth long 
and narrow above, rising and retreating at the top of the shell, 
widening in front, but not very large even there. Outer Up rises 
from the edge of the axial pore, and forms the top of the shell; 
at this point it is narrowly rounded and retreats very much, 
below this its edge advances and its direction is obliquely forward 
to the right ; in front it retreats rather rapidly and sweeps freely 
round the base to the point of the pillar; it is a little bent in 
about the middle, but is very patulous on the base. Ibp is very 
small, and fully half of it is covered by the lip, but behind this 
there is a minute conical depression with a defined rounded edge. 
Inner Up is regularly arched on the body, where there is a thin 
glaze, which becomes thick on the pillar with a twisted sharply- 
defined edge. JBillar bears a strong, almost direct, tooth, with a 
well-marked broad furrow between it and the lip-edge. H. 0*16, 
B. 0*075. B, of •33!iOuth at same place, 0*017. 

This species is deceptively like a Volvulu. It resembles Bulla 
pmallela^ Q^ould, but is smaller, is more contracted above, and is 
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there minutely perforated j the tooth in fronts too, is stronger, 
and the spiral sculpture is much finer. 

4. CXLICHNA NOEONYENSIS, U. Sp, 

St. lie Sept. 1, 1873. Lat. 3° 47' S., long. 32° 24' 30" W. 
Anchorage Fernando de Noronha. 25 fms. 

Small, oblong, broadest below the middle, narrowing 
to both ends, but especially upwards, thin, transparent, and 
glassy, rather strongly and remotely striate spirally above and 
below, the narrow mouth is longer than the body, the top is 
conically depressed, the straight, slightly oblique, scarcely 
toothed pillar has behind it a minute furrow and chink. 
Seifl/)ilire. Longitudinals—^there ai^e fine hair-like lines of 
growth. Spirals—the middle of the shell is smooth; in front 
there are about eight strongish remote crimped furrows: those 
become rather crowded on Ihe base; above there arc about four 
similar furrows. Colour hyaline wliitc. IJoxith long, narrow, 
curved throughout its whole length. Outer Vi^ rises very slightly 
above tiie body, is rounded, with a very slight angulation at the 
outer corner, from which point to the corner of tlio base it is a 
little flatly curved; on the base the curve is rapid, and the shell 
is there slightly emargiuate. is small, oblique, and has a 
conical depression in the middle behind the lip. Inner Up flatly 
curved on the body; the pillar is almost quite straight but a little 
oblique in its direction; there is a very faint appearance of a 
tooth on it in front, and behind it is a small farrow and chink. 
L. 0*07. B. 0‘04. B. of mouth at same place, O'Ol. 

This may very possibly ho a young shcdl, but among tlio 
Bunidie it is impossible to judge whether a solitary specimen is 
full-grown or not. Compared with ihe young of Bulla semi^ 
Icevis, Jeffr., this is much slimmer in form, with a longer and 
smaller body, it is more narrowed ajid pointed at botli ends, and 
is much more strongly and definitely striate. Compared with the 
young of B. liydatls^ L., besides those same points of distinction, 
there is the strong curve of the line of the mouth, which iu that 
species is nearly straight. Atijs speciosa^ A. Ad., is in form very 
like, hut is shorter and broader, and more contracted posteriorly; 
and this ‘ Challenger ’ species is not an Atys. Something without 
colour between 0. marmoraia^ A. Ad,, aud ^7. Umna^ A. Ad., 
would he very near. (7. UUcola^ 0. B, Ad., is much more cylin¬ 
drical. 
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5. Cylichit'a reticitlata, n. sp. 

St. 186. Sept. 8, 1874. Lat. 10® 30' S., long. 142® 18' E. 
Wednesday Island, off Cape Tork. 8 fms. Coral-sand, 

St. 187. Sept. 9, 1874. Lat. 10° 36' S., long. 141® 55' E. 
Near Cape York, North Australia. 6 fms. Coral-sand. 

Bliell. —Small, ohlong to snhcylindrical, harshly reticulated, 
white, with a naiTOw scarcely curved mouthy a lip produced poste¬ 
riorly, an oblique perforated top, a subpatulous direct and oblique 
pillar-lip reverted on a narrow umbilicus. Bcxhlpture^ Longi¬ 
tudinals—the whole surface is scored with strong rounded 
furrow^s, which follow the lines of growth and are parted by 
interstices about once and a half their width. Spirals—similar 
to the longitndinals, but rather stronger and further apart, are 
spiral furrows, the intersection of which with the longitudinals 
cuts the surface into square reticulations. Colour translucent 
white. Mouth long and narrow, widening very little in front, 
curved a very little throughout its whole length. Outer lijp 
rises above the top, bending a little in toward the perforation; 
in direction it is slightly curved throughout; its edge retreats 
somewhat above, in the middle, and in front. Top is small, 
oblique, with a sHghtly expressed, narrowish, thickened, harshly 
radiatingly scored rim, within which is a funnel-shaped perforation. 
Inner Up : a thickish glaze crosses the well-arcbed body and runs 
out on the slightly patulous, direct, oblique, prominent, and 
narrow-edged pillar, behind which and half covered by it is a 
furrow running up into the umbilicus. L. 0*11. B*. 0*05. B. of 
mouth at same place, 0*009. 

This is a remarkable species, with very exceptional sculpture. 
The apical pore is so choked with impacted sand that it is 
impossible to say if the spire be visible or not. 

6, OrniOHJB. subeeticitlata, n. sp. 

St, 187. Sept. 9, 1874. Lat. 10° 36' S,, long. 141° 55' E. 
Near Cape York, North Australia. 6 fms. Coral-sand. 

BhelL —Small, oblong, subreticulated^ white, with a narrow 
qnrved mouth, a lip slightly produced posteriorly, an oblique 
perforated top, a short patulous subtwisted pillar, round whose 
base is a slight fold, and whose edge is appressed. Sculpture. 
Longitudinals—there are irregular and not strong lines of 
growth. Spirals—there are coarse, but feeble, rather remote 
furrows which cover the whole surface. Colour translucent 
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wbite. Mouth curved, a little broader above and balow tbaii in 
tbe middle. Outer Up rises very little above tlio top, bendinj;' 
out, a very little yet at once, from tbe apical pore ; it is strojigly 
curved tbroiigliont. Top is small, Rliglitly oblique, with a 
scarcely definite feebly scored rim, nritbin which is a funnel-shaped 
perforation. Inner a tluu glaze, with an irrogiilar edge 
spreads across the body, which is well rounded : round the base 
of the oblique pillar is a. feeble furrow and foldj the lip-edge is 
appressed, and lias beliind it a very slight depression, but no 
umbilicus. L. 0*106. B. 0*056. B. of mouth at same place, 
0*013. 

This species is very lihe 0, netieulata^ hut differs from it in 
that the shell is broader in proportion to length ; the mouth is 
broader and more curved; the strongly reticulated sculpture is 
absent, what tliero is being much feebler and less regular^, 
this is especially the case with the longitudinal furrows ; the 
outer lip rises less high behind and docs not loan in at all to the 
perforation ; the edge of the top is less oblique; the pillar-lip 
has a fold at its base, and tlio lip-edge is reflected and apju’cssed, 
and has no umbilicus behind it. 

7. Cri^icwx uabiata, ti. sp. 

Oct, 6,1874. Amhoyna. 15-25 fms. 

—Small, strong, oval, obliquely truncate above, where 
the apex is impressed, bluntly pointed in front, obscurely 
angulatcd above the middle, iimbilieato, finely and closely fgtriate, 
with a thickened lip posteriorly produced. Sculpture, Longi¬ 
tudinals—there arc fine, straight, hair-like unequal linos of 
growth. ^Spirals—there are fine sj)iral lines, which at the to]) 
and Ijottom of the shell arc a little strong and remote, hut in aB 
the centre part are very faint and crowded, and above the middle, 
where a very blunt angulation occurs, they are nearly invisible, 
Colour translucent wdiitej with a Huge of brown, whi(di on the 
outer lip and base is ochreous. Mouth long, curved, narrow, 
a little enlarged in front. Outer Up rises ]>erpcndicular1y from 
the outer edge of the impressed apex, is proclucod posteriorly, 
where it bends in toward the apex, and is patulous and almost 
emarginate; its direction and edge-line are both somewhat 
flexuous; in front it is contracted in towards the pillar, forming 
at the point of the base a narrow, patulous, but not emarginate, 

^ Henca the name, 
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gutter; tiie edge is sharj), but is strengtliened a little way 
witbin by a small longitudinal rib, wMcb is of a imddy white 
colour. Toio obliquely truncated, small, with a blunt keel round 
the edge of tlie minute, shallow, conical depression, which is half 
choked by tbe outer lip. Inner : a very thin glaze extends across 
the gibbously and conyexly curved body; there is a slight angle 
at the base of the pillar, which is direct, a little oblique, hardly 
patulous, scarcely twisted, very narrow, most feebly toothed and 
truncate in front; behind ihe sharp edge is a small but deep 
umbilicus. L. 0*16. B. 0’09. B. of mouth at same place, O'Ol. 

This is a very peculiar form, extremely like an Ovula both in 
shape and in tlie thickness of the outer lip, tbe edge of which, 
however, is sharp. 

8. CyLICHNA (YoLVUIiA) PAUPEECULA, U. Sp. 

St. 21^. Mar. 25,1873. Lat. 18° 38' 80" N., long. 65° 5' 30" W. 
N. of Culebra Island, St. Thomas, Danish W. Indies. 390 fms. 
Coral-mud. 

Bhell. —Small, cylindrically oblong, with a short, blunt, but 
pointed top, white, faintly spiralled, Sculpture. Longitudinals— 
there are fine close-set lines of growth. Spirals—^the whole shell 
is scored with fine, shallow, remote, scarcely fretted furrows. 
Colottr ivory-white. Mouth arched, narrow above and tlu'oughout 
the greater i)art of its length, hut widening in front, where the 
body of the shell contracts on the base } above it rises beyond 
the top of the body, and in front goes slightly beyond the point 
of the pillar. Outer Up is gently curved in the middle, with a 
quick bend at either end j its edge seems to he nearly level, but 
emarginate in front. Top contracts rather quickly to a small 
central tip. Inner Up : a pretty distinct glaze covers the body; 
in front of this the narrow pillar projects somewhat obliquely, 
with a slight twist and prominent edge, and is rather abruptly 
cut ofl’ at the point; behind it lies a small furrow running up 
into a minute umbilical chink. L. 0'062. B. 0*03. B. of 
mouth at same place, O’OOS. 

The V. acuta^ d’Orb. {Bnlla\ a Cuban species, is much sharper 
and more bunchy. F. mgmiat^^ A. Ad., is more cylindrical and 
less stumpily pointed above. 

9. Ctlxcieha (YonTCTLA) sulcata, n. sp. 

Sept. 7,187-li, Torres Straits, N. of Australia. 3-11 frns. 
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St. 186. Sept. 8,1874. Wednesday Islandj Torres Straits. 
8 fms. Coral-sand. 

BlieJl, —Oblong, very symmetrically enryed, bluntly ])ointcd 
above, and still more bluntly in front, white, very faintly 
spiralled, but with the centre part of the body plain. Beulfiure, 
Longitudinals—there are very slight linos of growth. Spirals— 
at the lower end of the shell there arc about ten very sliglit 
fretted spiral furrows; those above are rather sparse and 
irregular, thotsc toward the point are crowded and feeble; the 
larger part of the shell is plain, while above are a few spii'als 
still foobler than those in front. Colour translucent white, 
Mouth arched; about the middle the arch is flattened and narrowed, 
broadening a very little above and somewhat more in front; 
above it rises bluntly beyond the top of the body, and in front it 
just passes the point of the pillar. Outer Up is very little 
curved in the middle, but bends in toward the axis at cither 
end ; its edge retreats a little above, but only very slightly in 
front. Top is bluntly and roundly pointed. Inner Up : there is 
a small transparent pointed pad where the outer lip rises from 
the tip ; the curve of the body is regular, but just at the base of 
the pillar is a slight contraction; the jiillar, which has a very 
faint tooth at its base, is slightly oblique, and markedly twisted 
out to the very point; it has a flat expanded and broadening 
froiit, with a sharp reverted edge, behind which is a rather 
strongly marked furrow^, but no umbilicus. L. 0’074. B. 
0*034. B. of mouth at same place, 0*005. 

In form this somewhat resembles V, cmgmtata, A. Ad., but 
the sculpture is quite different. Compared to O. amminata, 
A. Ad., the apex of the “ Challenger’ species is not spiko-liko and 
the spiral stria? are stronger. 


Utbiototts, 


1. Utriculus (Tormtim) UptekeSs 

n. sp. 

2. -(-) acroheleSj n, sp. 

3 . -^-) awmrius, n. sp, 

4. -(-) uratuSi u. sp. 

5 ^-(-) amhoynensisp n, sp. 

g, -^-) pachys, n. sp. 

7- oUviformiSp n, sp. ? 


8. Utriculus spatM, n, 

9. - Imcusp n. sp. 

10. - complamtuBp n. sp. 

11. - tornatuBp n. sp, 

12. - miphizostuSp xu sp. 

13. - oryctuSp n, sp. 

14. - famelimiSp n. sp. 

15. - smillimuSp n, sp, 


* It is from this foatitre the aame of the speoies is clenyod. 
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1. Uteictjles (Tobitatina) TjEptekes, n. sp, (X€xri?K>/s, 
fine-pointed.) 

St. 185 August 31, 1874. Lat. 11° 38' 15" S., long. 143° 
59' 38" E. Eain Island, Cape York, N, Australia. 155 fms. 
Sand, shells. 

Shell .—Bather small, thin, oblong, cylindrical, rounded on the 
shoulder, very fine-pointed, with sinistral upturned apex, narrowed 
in front, spirally striate, with long, narrow, slowly widening 
mouth. SciiJftiire. Longitudinals—the lines of growth are very 
slight and regular. Spirals—the whole surface is scored with 
sharp-cut fine furrows, which are about half the width of the 
interstices ; round the top of the whorls runs a slight but sliarp- 
edged axial keel. Coloicr almost hyaline white from the extreme 
thinness of the shell. Mouth a little shorter than the shell, very 
elongately and slightly curvedly pear-shaped, rather narrow above 
and there channelled. Whorls 3, besides i| in the sinistral 
embryonic apex. Outer Up very gently curved; its edge-line 
retreats very much above and in front. Top : there is a very 
short scalar spire, in whicli the first regular whorl is elevated and 
is truncately conical, the second hardly shows above the third; 
in the middle rises the small sinistral, more than half-turned-over 
apex; the sutural canaliculation is a shallow rounded furrow, 
with a sharp-edged external border carinating the whorls. Inner 
Up : there is a thin but distinct labial pad; the curve of the body 
is convex, and contracts slowly from the top of the mouth to the 
front, wliich is not truncated: the pillar is long, oblique, with a 
small reverted lip and a very slight long-twisted tooth, behind 
which is a feeble furrow, caused by an impression made in the 
shell. L. 0’X4. B. 0*06. B. of mouth at same place, 0*02. 

This species difiers from ?7. aeroheles, Wats., in its narrower form 
and thinner texture, in its sculpture, in its. larger mouth, in its 
spire, its sutural canaliculation, and its apex, which is more 
prominent. 

2. Utbicueus (Tootatijsta) aoeobeees, n. sp. (cLKpofieXhs, 
ending in a point.) 

Shell —Bather small, spirally scored, oval, suheylindrical, 
bluntly rounded in front, with a low subscalar spire crowned 
with a minute prominent sinistral apex turned up on its side. 
Sculpture. Longitudinals—there are faint growth-furrows drawn 
at the top into short very oblique folds. Spirals—^the wbole 
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surface is scored witli f5oe furrows, which are remote above but 
closer m front, wliorc the intervening surface is rounded ; ii 
rounded keel lies below the suture. Colour trnnsliiceiit nkite. 
Mouth marked^v shorter than the shell, straightiHli, cla-vato to 
pear-shaped, narrow and channelled above, Whorls 4, ex¬ 
clusive of‘ of the apex, which are sinistraL Outer lip straight, 
very slightly appressed above, where it is separated from the 
body by the slight shallow sutural canal. Top : there is a, short 
distinct suhscalar spire, in which the first regular whorl hardly 
shows, but which is crowned with the small sinistral half-turned- 
over apex. Inner lip : there is a thin hut distinct labial p.ad ; the 
curve of the body is nearly straight, but is convex in front; the 
pillar is very oblique, broad, flat and patulous, with a very broad, 
scarcely twisted tooth, which is longitudinally furrowed so as 
almost to be double: in front of tliis tooth the pillar is truncated 
at its junction with the outer lip. L. 0*13. B. 0*055. B, of 
mouth at same place, 0’014. 

This species differs from 27. avenarim^ Wats., in the shaj)e of the 
shell and of tho spire, and in the apex and pillar. JJ, camlicu^ 
latus, Say, is much stumpier and has a lower spire. The up¬ 
turned apex is like that of Odostomm laotea, Linn. 

3. XJTETCtmuS (ToEHATIKA) ATEE’AEins’*', n. sp. 

April 17,1874. Port Jackson, Sydney. 2-10 fms. 

Shell. —Oval, rounded bluntly in front and sharply above, where 
the papillary apex projects, smooth, angulatecl above round the 
outside of the channelled suture, with a strongly toothed, twisted, 
and oblique pillar and a smallish mouth, which is shorter than 
the shell. Sculpture. Longitudinals—there are rounded 
furrows on the linos of growth. Spirals—^on the upper part of 
all the wdiorls there seem to be closo-sct very faint spirals; abmit 
tbe middle of the whorl they become stronger, like very fine 
remote furrows; a bluntly angulated keel projects axially bedow 
the suture. Colour translucent white, Mo^iIh a good deed 
shorter than the shell, conically clavate, slightly curved, a little 
blunt at the top. Whorls 4 to 4|, angulated above; each rises 
distinctly above the one which follows. Outer Up almost 
appressed above, but separated by the deep sutural channel 
which runs into the top of the mouth: in front it is very 

* So called from its having somewhat the appoaranco of a grain of oats. 
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patulous, and obliquely truncate backwards 5 in tbe middle it is 
slightly contracted. Top : tbe w'bole upper part of the shell 
contracts, and the spire is roundly conical and subscalar, with 
the glossy round papillary apex rising slightly above ali; it is 
scored with the sutural canal, which is narrow and not deep, but 
well defined by the sharp keel which lies below it. Inner lip : 
there is a thick prominent labial pad ; the curve of the body is 
convex, and so passes on regularly to the point of the pillar, 
w’hich is very oblique and carries a strong, twdsted, oblique, 
longitudinally furrowed tooth; between this tooth and the body 
is a very small furrow. H. 0 * 22 . B. 0 * 1 , B. of mouth at 
same place, 0 * 02 . 

This species a good deal resembles, not the Z7. turritus, Moll, 
but Sowerby’s figure of that species in the ‘ Thesaurus,’ pi. cxxi. 
f. 28. In perfectly fresh specimens the spiral furrows, which 
I have described as very faint, may be distinct 5 but in the ten 
‘ Challenger ’ specimens they are only traceable with certainty 
near the edge of the labial pad. U. cmialimblatm^ Say, is a much 
smaller and stumpier form, much broader above, with a minute 
apex turned over on its side. * 

4. UTBioxriiUs (Toeistatiiva) aeattjs, n. sp. 

St. 188. Sept. 10,1874. Lat. 9° 59' S., long. 139° 42' E. W. 
of Cape York, off S.W. point of Papua. 28 fms. 

Shell. —Small, oblong, truncated at the top, rounded in front 
but not truncated, with whorls sharply angulated above and 
furrowed spirally from end to end*, a channelled suture, a 
papillary apex, a longish, concave, toothed, and furrowed pillar, 
and a small mouth. Sculpture. Longitudinals—the lines of 
growth are very feeble. Spirals—from end to end the shell is 
scored with small but distinct furrows, which on the front of the 
shell are rounded, but above are sharper, shallower, and fretted ; 
they arc parted by flattish surfaces of double their width in front, 
but much more than this above, where the furrows are slighter: 
X'ound the top of each whorl runs a sharp up-staoding keel, 
within which lies the deepish and nai^row, but at bottom 
rounded, sutural canal. Colour ivory-white, with a dull gloss. 
Mouih barely shorter than the shell, narrow, curved, slowly 
euMging, elongately pear-shaped. Whorh barely 3. Outer 


^ Hence the name. 
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Up almost appressed above, but separated bj tbe sutural canal 5 
it does not rise quite to ibe top of tlie shell, it is very slightly 
arched, and the edge is scax’cely curved, and is hardly emarginate 
in front. Top: the sliell is narrowed and then sharply and 
flatly truncate 5 round the edge and coiling in to the centre is a 
sharp but not expressed keel; the whole interval between the 
keel of one whoid and that of the next is occupied by the sutural 
canal, which has a convex slope on the interior side, a rounded 
bottom, and a perpendicular face on the exterior whorl; the 
central tip is a (relatively) large, glossy, translucent, flatly rounded 
prominent dome. Inner lip : there is a very thin glaze across 
the slightly arched body; round the base of the straighiish 
concave pillar coils a sfcrongish tooth, minutely furrowed longitu¬ 
dinally, and with a sharp twisted inner edge; outside the tooth* 
edge is a strong furrow with a minute umbilical chink. H. 0*083, 
B. 0*041. B. of mouth at same place 0 * 011 . 

This species very much resembles the following, but may at 
once be distinguished by the top. 

5. UrsiouLUs (Tobkatika) ambotkeksis, n. sp. 

Oct. 6,1874. Amboyna. 16-25 fms. 

Sliell. —Small, oblong, truncated at the top and a little so in 
front, with whorls sharply and expressedly angulated above, and 
very faintly spiralled, a channelled suture, a minute regularly in- 
coiled apex, a shortish, oblique, toothed, and feebly furrowed 
pillar, and a small mouth. Seulpiitre, Longitudinals—the lines 
of growth are barely visible. Spirals—a little way below the 
middle a minute and veiy shallow furrow is found; below this, 
at about five times the breadth of the furrow, is anotlior similar, 
then at half the distance below is another furrow, al'tor which 
others succeed, becoming more crowded and slighliy stronger 
on to the point of the shell; above there are none of these 
furrows, only round the top of the whorls runs a sharp keel 
expressed by a rounded furrow on its outer side and by a deeper 
and stronger furrow on its inner side. Ooloit^r translucent 
glossy white. Whorls 3-J. MoM barely the Iqngth of the 
shell, narrow, straight, small, enlarging quickly, but to no great 
extent. Outer Up rather thick, almost approssed above, but 
separated from the body by the sutural canal; it roaches the 
top of the shell, but retreats a good deal at this part; its edge 
line is curved and it is contracted at the middle, in front the 
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edge retreats and is subemarginnte ou the base, where it is 
considerably thickejied by the extension of the pillar-tooth, whicli 
is continued round the front within the edge of the lip, and 
separated from the edge by a minute furrow. Top : the shell is 
slightly contracted, and then sharply and flatly truncate; round 
the edge and coiling in to the centre is a sharp, expressed keel, the 
whole interval between one keel and the next is occupied by the 
deep, perpendicular-faced sutural canal, the horizontal top of the 
whorl, and the extracarinal furrow i the apex is perfectly flat, and 
is minute and regulaxdy in-coiled. Inner lip ; a strongish glassy 
defined callus runs down the rather cylindrical body, disappears 
in the extracolumellar furrow, and reappears in the extreme 
edge of the outer lip ; a strong obliq^ue tooth twists round the 
base of the pillar, is flattened back on the pillar, and is continued 
in a small intralabral callus on the base; behind the pillar-edge is a 
strongish but shallow furrow’, but no umbilical chink. H. 0*083. 
B. 0'042. B. of mouth at same place, 0*009. 

This species is at first sight, and especially in rolled specimens 
where the sculpture is eflaced, deceptively like U, aratus ; it is 
really, however, quite diflerent, and in particular the difference 
may at once be recognized in the top of each. The species seems 
considerably to resemble B. {Tornatinci) polita^ A. Ad., from 
Manilla, but the lip is not posteriorly produced. 

6. IlTEicirOTS (ToEisrATiHA) EACHYS, n. sp. (ffax^s, broad.) 

St. 169. July 10, 1874. Lat. 34' S., long. 179° 22' E. 
N.E. from New J2ealand. 700 fms. drey ooze. Bottom 
temperature 40° 

Bhelh —Bather large, gibbously oval, being tumid in front 
and contracted ixpwards, truncated above where the edge is 
earinated and furrowed, with an impressed top and a papillary 
apex. Sculpture, Longitudinals—^the lines of growth are few, 
sinuous, and very slight. Spirals—round the edge of the im* 
pressed top is a rounded keel, with an exterior strongish rounded 
furrow, outside of which is a narrow sharpish keel; within the 
apical pore the whorls are sharply keeled above the channelled 
suture ; the only other trace of spiral striation is behind the outer 
lip, where the fresh shell shows some trace of a spii^al texture. 
Colour horny yellowish white. Mouth club-shaped, large, the 
full length of the shell, being a little produbed posteriorly, shortly 
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oniTed acrosB the body, ample in front. Whorls 4*, the earlier 
ones only iuclistinctly visible in the impressed top; the npox is 
papillary. Suture deeply ehanuoJled, with a sharp keel above it; 
this keel runs out not above but on the edge of the limiiel- 
shaped top. Outer lif rises from the inner side of the apical 
depression and slopes datlj outwards, forming thus the patulous 
opening of the funuel-sliaped depression; at the apical keel 
it is angulatod ^ from this jDoint it makes a convex sweep, which 
has a slight contraction about the middle; it is patulous and 
somewhat elliptical in front. To^ nearly flat, only the outer lip 
rises slightly above the level; the apical depression is funnel- 
shaped, having a wide converging mouth and a small, not deep, 
hole in the middle, with a papillary apex in the centre* Inner 
li ^: a broadish distinct white glaze extends across the body, 
on which the curve of the lip is very regularly convex on to 
the narrow, loug, low, and twisted pillar-tooth; beyond this 
the pillar-lip is slightly concave, narrow^, a little patulous, and 
appressed. L. 0*23. B, 0*14. B. of mouth at same place, 
0*04. 

I do not know any other Xftrioulm so rounded in its outlines 
as this; it is also very broad relatively to its length. 

7. XJTBicxJiitrs oniviBOBMTS, n. sp. ? 

St. 73. June 6, 1873. Lat. 38"^ 30' N., long. 31® 14' W. 
West of Azores. 1000 fms. Bottom temperature 39®*4. 
Qldhigerina-oozQ. 

This large and very interesting species is in too bad condition 
for satisfactoiy description* I had called it olivlformis froju its 
shape, which is peculiarly stumpy, with an exceKsively sliort and 
broad mouth, and an unusually high ai3d blunt s[)iro; it is 
sharply fretted all over with sharp lines, and lias a strong 
little furrow behind tlie sharp-edged twisted pillar* It is like 
U. ctdciiellay Gould, or U. kwtUGU, Nevill, in its conical sphv; 
and like IT, simjplew, A* Ad., in shortuoss of body. TornttHna 
olimla^ A. Ad*, is anuch slimmca', longer in inoutb, and much 
more cylindrical. It diflbrs from Utrioulus sgallm^ Wats,, in its 
greater breadth, higher spire, shorter mouth, coarser sculpture, 
more numerous whorls, and more abrupt truncation in iroiit, 
where the shell is cut olf almost at right angles to the axis. 
L* 0*32. B. 0T7* L. of mouth 0*2; B. 0‘05* 
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8. Utbictotts spatha, n. sp. 

St. 24 March 25, 1873. Lat. 18^ 38' 30" N., long. 65^ 5' 30" 
W. JSTorth of Oulebra Island, St. Thomas, Danish W. Indies. 
390 fms. Coral-mud. 

Shell, —Large, cylindrically oblong, gradually and slightly 
narrowing forwards, more abruptly so up the short stumpy and 
very blunt spire, thick, exquisitely reticulated, with a truncated 
and toothed pillar and a straight slightly contracted outer lip. 
Sculpttf/re, Longitudinals—^the whole surface is delicately and 
sharply scored in the lines of growth with very fine rounded 
fuiTows parted by sharper and much narrower ridges, which are 
about of an inch ajjart. Spirals—a little stronger than the 
longitudinals, which they cut across, are spiral lines very distinct 
above, one or two on the shoulder being even strong and remote, 
more delicate and similar to the longitudinals in front, and in 
tlie middle very faint indeed, only sufficient to produce a satiny 
sheen; round the top of the whorls below the suture is a yery 
broad shallow furrow or slight constriction bordered by a very 
feeble keel below, which forms a vague shoulder. Colour ivory- 
white. Mouth f of the whole length of the shell, in shape some¬ 
what clavate, being shortly broad in fronu, elongately conical 
throughout most of its length, and rapidly contracted at the 
top. Whorls 2|, rounded above with a very slight concave 
constriction below the suture, subcylindrical in the middle and 
rounded in front. Suture linear, impressed, and very slightly 
horizontally margined below. Outer Up contracted and appressed 
above, so that the top of the mouth runs up to a long and very 
narrow point, bluntly angulated at the shoulder, below this it is 
straight, but draws in towards the axis, in front it is patulous 
and well rounded; the edge line is convex, and retreats very 
rapidly in front, where the shell is abruptly truncate. Top very 
bluntly rounded, the apex being to some extent enveloped in the 
succeeding whorl, which rises slightly above it. Inner lif~% 
thick pad of glaze, with wed-defined edge, extends down the 
slightly convex body, and passes with gradual sweep into the 
twisted subconcave piUar, which is truncate in front; at the 
base of the pillar the glaze is much thickened, and presents 
for a short distance two very oblique twisted parallel folds, 
which are parted by a small farrow; another furrow lies outside, 

niOT. JoxTBN.—zoonoex, von. xvn. 24 
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between the exterior fold and the glaze-edge. L. 0*3. B, 0'14. 
Mouth: L. 0*25; B. 0*03. 

This exceedingly peculiar form iu many rcspoets recalls, rather 
than a JJiriciilus^ one of the long uarrow low-spirod Marginellas^ 
such as Jf. NemlU, Jouss., or Jf. mem^ Kicn. 

9. XJTBiCTiiiXrs LEUcus, n. sp. (Xevfcds, white.) 

St. 73. June 30, 1873. Lat. 38° 30' N., long. W 14/ W. 
West of Azores. 1000 fins. GloUgerim^ooze. Bottom tempe¬ 
rature 3 9®‘4 Bahr. 

>^helL —Strong, cylindrical, with a very slight upwwd taper, 
rounded at either end, with an oblique flat apex and a minute 
perforation round which the edge of the penultimate whorl is 
visible, and in the middle the sunken apex; the mouth is small and 
narrow, and in front abruptly truncate, with a short truncate 
very bluntly toothed pillar. Sculj)&ure. Longitudinals—^there 
are slight unequal furrows on the lines of growth. Spirals—^tho 
whole surface is most faintly and doubtfully marked with very 
feeble furrows, which are both narrow and superficial, parted by 
broadish flat interstices. Colour translucent white, with a faint 
brownish tinge, glossy. Mouth long, narrow, shorter than the 
shell, straight, with parallel sides, the enlargement in front 
sudden, but very short. Outer Up straight, rounded above, 
where it springs irom the callus of the inner lip ; it does not rise 
so high as the opposite side of the apex, which consequently is 
rather oblique; its edge line is slightly produced in the middle, 
but not bent in; in front the lip, in common with the whole 
shell, is very abruptly truncate, and hero it sweeps round witli a 
strong, sharp, bevelled edge to join the pillar-lip. loj) roundly 
fiattened down and slightly bent iu roiiud the small apical 
perforation, round wdiich 1^ to 2 whorl-edges arc visililc. Jnner 
Up : across the body runs a strongish calliiH, whoso edge exact ly 
corresponds with the edge of the outer lip; in front it is flatly 
and broadly appressed on the very stumpy pilfar, round wlucli 
twists a strongish but very blunt tooth. 11. 0*25. B. 0*11. B, 
of mouth at same place, 0*03. 

This species is very like Cyliehna alba Brown, but it is 
squarer both above and below'’; the obliquity of the line of the top 
is exactly the opposite of that in C, alba, whore, from the outer 
lip rising above the top of the shell, the greatest, height is at the 
The similarity, iadeed, suggested the name* 
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month; while in 27. leiicuB the top is highest on the side away 
from the month. 

XT, vortex^ Dali, seems to present several points of resemblance; 
but that species seems to taper much more toward the tip, to be 
differently and much more strongly sculptured, to have no pillar- 
tooth, and to be very much broader in proportion to length 
(4*25 millim. to 7*5 millim.). 

The Tornatina ecoiinia^ Baird, has a more perfectly cylindrical 
form, a higher spire, and a much wider mouth. 

10. UTBiaTJLIJS COMPIiAHATUS, U. sp. 

St. 188. Sept. 10, 1874. Lat. 9° 59' S., long. 139° 42' E. 
West of Cape York, off S.W. p)oiat of Papua. 28 fms. 

Shell. —Minute, cylindrical, truncated and flat on the top, very 
much and obliquely truncated in front, with whorls angulated 
above and furrowed longitudinally and spirally, a papillary apex, 
a longish pillar, and a club-shaped mouth. Sciilpture, Longi¬ 
tudinals—the furrows on the lines of growth are strong and 
curved. Spirals—^the whole surface is scored by sharp irregular 
furrows parted by flat intervals of about three times their width. 
OolotiT white. Month the full length of the shell, narrow above, 
oblong and roomy in front, club-shaped. Whorls 3; on the 
top of the shell they are rounded. Suture slightly impressed. 
Outer lip rises roundly the least thing above the top; its course 
is straight, with a very slight concavity; its edge is prominent. 
Top perfectly flat, with a roundly angulate edge; the individual 
whorls are rounded, and are parted by a somewhat impressed 
suture; the central tip, which is glossy, is papillary, but 
depressed. Inner lip is, on the body, slightly concave in its 
course; the pillar is oblique, nearly straight, and is patulous. 
L. 0*06. B. 0*028. Breadth of mouth at same place, 0*013. 

This is a very small species, the solitary specimen of which is 
not in good condition. It is a good deal like XT, tnmoatulm^ 
Brug.; but the sculpture is a very marked feature of difference 
and the form is more stumpy. 

11. Dteiculus tobhagdus, n. sp. 

St. VII. Feb. 10, ms. Lat. 28^ 36' M., long. 16 5 W. 
Teneriffe. 78 fms. Coral. 

Shell.—Small, cylindrically oblong, a little rumid in front, 
slightly narrowed backwards, rounded at the shoulder, longi¬ 
tudinally and spirally striate, with a flat top, a small papillary 
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£ipGX, and straight cliib-shapod mouth. Bmlpture* Longitudinals 
—^there are many fine, rounded, feehlo lines of growth. Spirals 
—^there are many very faint minute superficial spiral lines which 
owe somewhat of distinctness to the colour, and to the fact that 
at somewhat regular intervals there occurs one a little stronger 
than the rest. GoloibT transparent white, irregularly banded 
with unequal spiral milky stripes, which are obsolete in many 
specimens. Month club-shaped, the full length of the shell, long 
and narrow above, slightly enlarged at the top, considerably so 
in front by tlie contraction of the body-wliorl at the base. 
Whorls 3, far from distinct, slightly rounded, of very gradual 
increase; the extreme apex is minute, hut papillary. Outer Up 
rises very slightly above the dat crown, and here it is very 
patulous and almost emarginate; just where it begins to run 
forwar<L It is very slightly expanded, from this point to the base 
it advances quite straight and a little inflected; on the base it 
is freely rounded, truncated, and patulous. Top is barely oblique, 
and the rise of the outer lip elevates that side, so’that the whole 
top is almost flat, with more or less of a depression in tho middle 
where the minute dome-shaped apex rises. Inner Up : there is 
a strong well-defined labial glaze which runs quite straight and 
continuously from the outer lip across the scarcely convex body, 
and jjasses on with a quick deflection to the left into the slightly 
concave, scarcely toothed, oblique, truncated pillar, where the 
lip is naiTow, expanded, and appressed. L. 0'092. B, 0*046. 
B. of mouth at the same place, 0*005. 

This is a species extremely abundant at Madeira, where T 
dredged many thousand specimens. Tliey vary somewhat in tho 
relation of longtii and breadth, and still more in tho form of the 
crown, wliicli is sometimes (iat and broadisli, with an im])ressod 
suture, at other times narrow, with a small deep opening and a 
very depressed apex, the suture in these cireumstancos being 
out of sight, 

12. UrRicumrs iMPuizosTirs, n. sp. girt in.) 

Sept. 8, 1874. Minders Passage, Cape York, N, Australia. 
.7 ftias. 

St. 186. Sept. 8, 1874. Lat. 10° 30' S., long. 142° 18' E, 
Wednesday Island, Cape York. 8 fms. Coral-sand, 

St. 187. Sept. 9, 1874. Lat. 10° 86' S,, long. 141° 55' E. 
I^ear Cape York, 6 fms. Coral^saad, 
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BJielh —Small, ratlier broadly cylindrical, but contracted in the 
middle, and broadest below the contraction, very bluntly roniided 
in front, longitudinally striate and very finely spiralled, witb a 
flat but slightly depressed crown and a small papillary apex. 
Bculptiire, Longitudinals—^there are a great many small hair¬ 
like ridges and furrows on the lines of growth; tliey are no¬ 
where strong, but are feeblest on the base. Spirals—^the whole 
surface is very equally striated, with delicate shallow scratched 
lines parted by fiat surfaces 4 or 5 times the width of the lines; 
there is a very slight and gradual constriction, most aj)parent 
near the outer lip, about the middle of the body, and in front of 
this the shell is slightly tumid. Colour translucent white, with 
vague trace of spiral bands. Mouth the full length of the shell; 
shaped like a racket, being oval in front, long and narrow above; 
it is small and rounded at the top, which just rises to the crown. 
Whorls 4, of which only the small rounded toj>s are seen on the 
crown, where they are slightly and radiatingly ridged, the last 
envelopes all the others. Buttire impressed and distinct. Ouster 
Up rounded at the top, where it does not rise above the crown ; 
it runs straight and parallel to the inner lip till below the middle, 
where it bends outwards in exact symmetry with the correspond¬ 
ing bend of the inner lip on the base, forming a very regular 
oval curve in front; the edge line is regularly curved, retreating 
slightly behind and in front, and advancing in the middle where 
the lip is contracted. Top fiat, but slightly depressed, with a 
small papillary apex in the middle, the outer edge is roundly 
angulatod. Inner Up straight down the body, concave on the 
pillar, which has a very slight twist and a narrow patulous edge, 
behind which is a scarely appreciable umbilical depression; the 
point of the pillar projects in front clear of the sweep of the 
basal curve, L. 0*12. B. 0*06. B. of mouth at same place, 
002 , 

This species is very like Z7, truncatulm^ Brug. ; but that has 
much stronger longitudinals, no spirals, audits crown is oblique, 
sloping down from left to right, on which side the top of the 
mouth and outer lip rise in a rounded loop very considerably 
above the top of the body-whorl. 

13. tJTBicHETJs oBxcTxrs, u. sp. (opvKros, excavated.) 

8t.344. April 3,1876. Lat. 7^ 64'20'^ S., long. 14*= 28^ 20''W. 
Ascension Island,. 420 fms. Hard ground. 
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BheU. —Siibcylinclrically oblong, truncate above, where the 
crown is sharply angulately edged and excavated, with a papillary 
apex, tumid below the middle and rounded in front, ohsoJclely 
striate in the lines of growth. Bmilpture. Longitudinals—the 
ordinary ridges and furrows in the linos of growth are feeble, 
except on the crown, where the old lip-edge scars are strongish, 
close, and hair-like. Sihrals—^none, except that round the edge 
of the crown there runs a sharp angulation in continuation of 
the outer lij). Golour ivory-white, somewhat streaked longi¬ 
tudinally. Mouth a little longer than the body, and at the top, 
to a small extent,’'enlarged, slightly cuiwed on the inner side, 
and there in front gibbous; on the outer side it is nearly 
straight. Whorls 3: the last encircles all the rest, which only 
appear on the crown, where each rises above its predecessor 
in a round-faced curve; the first is papillary and immersed^ the 
last rises above on the margin in a sharp edge and is a little 
tumid in front. Sutu^re slightly imp'r-^ssed. Outer lip rounded 
and cut off backwards above, angulated'ijt its upper outer corner, 
straight with a slight median contraction',sj^'ounded arid patulous 
in front; its edge line is very regularly cti?*ved. Top deeply 
excavated, with a sharp edge.. Inner Up ; theiV^hi a very thin 
glaze; the lino across the body is much curved, thp narrowing 
forward of the body beginning early and being considerable; 
the pillar is very oblique, subtruncate, very bluntly ^d faintly 
toothed, with a narrow expanded sharx5ish.-bordered cdgK and an 
almost imperceptiblo umbilical chink behind it. L. O*!®. B. 
0*07. B. of mouth at same place, 0*01 ^ 


The very sharp outer rim of the crown in this species i^ cha¬ 
racteristic. The species slightly resembles a large and sfci^mpy 
U. {OiiUelim) tmihiUcatm^ Monterosato, but is posteriludy 
squarer and more truncate, the whole top is different, the linL of 
the pillar is straight in its obliquity, not roundly hollowed, Imd 
there is no spiral sculpture. | 

14. IJteicxji/Tjs eamelioxts, n. sp. | 


July 29,1874 Levuka, Fiji. 12 fms, \ 

Shell, —Long, narrow, subconicaUy cylindrical with straight \ 
outlines, abruptly truncate above, with a deeply impressed 
papillary apex, and rounded slightly tumid in front, harshly 
striate above and delicately so below. Sculpture, Longitudinals 
—the lines of growth are very slight, but round the top of the 
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shell is a coronal of folds forming ridges and furrows of about 
equal strength; these extend over the top and into the hollow 
crov,Ti. Spirals—^round the top, harshly scoring the coronal, are 
4i or 5 deep, hut not broad, sharp-cut furrows, parted by flat 
surfaces of about twice their breadth; below these, to a fourth 
of the length, there are distant furrows so obsolete as to be 
almost invisible; below this the whole surface is superficially 
scratched with delicate sharp-cut fretted furrows parted by 
broadish flat intervals. Colour translucent white. Mouth the 
entire length of the shell, being considerably produced poste¬ 
riorly, where it is slightly enlarged; in the middle it is narrow, 
the two sides being almost perfectly parallel, in front it is 
elongately oval; in its entire shape it resembles a spoon. Whorls 
4, but the earlier ones are so deeply sunken, and the hole in the 
crown (where alone they are visible) is so small, that it is difficult 
to count them ; the apex is papillary. Stdtire slight. Outer lip 
rises straight from the crown, with a slight inclination in towards 
the centre, is narrowly rounded above, and advances straight for 
about two thirds of the shell’s length, at which point it is slightly 
expanded, and then becomes somewhat patulous; it sweeps rather 
freely round to join the pillar. Top small, oblique, harshly 
radiatingly striate and deeply narrowly impressed. Inner Up 
long and straight, slightly convex in front, oblique and slightly 
concave on the pillar, which is bluntly toothed in front, and has 
a very narrow scarce patulous prominent edge with a minute 
furrow behind it. L. 0*18. B. 0*06. B. of mouth at same 
place, 0*019, 

This species, whose thin and famished look suggested the name 
chosen, belongs to the group of which the Mediterranean 
TT. striaiula^ Forb., may be taken as a type, though in that the fea¬ 
tures attributed to the subgenus Cylichui) are much more 

strongly developed. Compared to this species of the ‘ Challenger,’ 
Oylielmajijiemis, B. Sm., is broader, not squarely truncate above, 
and not so plicate round the top of the body, TI. pMala^ A. Ad,, 
from Japan, is not nearly so long and narrow, and is more 
cylindrical. Cyliehm decussata^ A. Ad., which is like in sculpture, 
is shorter, less cylindrical, and the outer lip rises much higher 
behind. (7. pyramidata, A. Ad., which is puckered above, is 
much less cylindrical and is smooth in the body. 
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15. TJteicxtlus siMiLiiiMTcrs n. sp. 

Sept. 7,1874. Torres Straits, of Australia. 3-11 fins. 

Sept. 8,1874. Minders Passage, Oape York, North Australia. 
7 fms. 

St. 186. Sept. 8 , 1874. Lat. 10° 30' S., long. 142° 18' E. 
Wednesday Lsland, Oape York, North Australia. 8 fms. Ooral- 
sand. 

SJielh —Small, short, truncately conical, with straightish out¬ 
lines, a perforated crown, and a small papillary apex, rounded and 
tumid in front. Bculjpture. Longitudinals—^the lines of growth 
are very slight; but round the top of the shell is a coronal of 
delicate folds forming ridges and furrows of about equal strength; 
these extend over the top and into the perforation of the crown. 
Spirals—round the top is a slight but marked constriction; above 
this the top converges, and is finely scored with small close-set 
furrows ; the rest of the shell is superficially scratched with 
delicate, sharp-cut, fretted, remote furrows parted by flat surfaces: 
on the base the furrows are closer and coarser, and the intervals 
I'ounded. Colour ti'anslucent white. Mouth the entire length of 
the shell, being considerably produced posteriorly, where it is 
enlarged i in the middle it is narrow and slightly bent, in front 
it is large and oval. Whorls 3 to 4 5 the apex is papillary, 
but very small, and so deeply immersed as to be doubtfully 
visible. Suture very difibeult to distinguish, but apparently 
impressed. Outer lip rises from the inner side of the perforation 
and bends in over it, so as partially to cover it: it arches freely 
round and is not at all emarginate; for about three fifths of 
its length it runs pretty straight forward, at this point it is 
slightly constricted, and contracted, but immediately bends to tho 
right and curves very regularly round tho base, where it is 
patulous. Jbp contracted, rounded, oblique, harshly radiatingly 
striate, and deeply narrowly impressed. Imier Up convex, tumid 
in front, oblique and slightly concave on the pillar, which is 
feebly toothed, and has a very narrow', scarcely patulous, promi¬ 
nent edge, with a minute furrow behind it. L. OT. B. 0*047. 
B. of mouth at same place, 0*024. 

This species greatly resembles the young of Z7. ftmelicus^ 
Wats., but is very much broader in proportion to its length, 
Ot/lwlmajijiensis^ E. Sm., is much larger and slimmer. 

* Bo called from its resemblaiiee to tEe youog of IT* fameUou&t Wats. 
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Modddsca oe ‘ Challenoeb’ Expedition. —Part XX. 

By the Eev, Eobeet Boog Watson, B.A., E.E.B.E., F.L.S, 

[Published by permission of the Lords Commissioners of tho Treasury.] 
[Read June 21, 1883.] 

Earn. BuDLiDiE {continued). Earn. APLYSiiDiB. 

The group belonging to these two families, so far as already 
overtaken, is a small one, comprising only three genera with live 
species. All the species, however, are of great beauty and 
interest. 


Earn. BuLLiDiE, ^bol. 

1. Gen. Atys. I 2. Gen. Scaphandek. 

Atys, Montf . 

Atys hyalina, n. sp.=^ 

July 29,1874. Levuka, Fiji. 12 fms, 

St. 186. Sept. 8, 1874. Lat. 10*" 30' S., long. 142'^ IS' B. 
Wednesday Island, Cape York, X. Australia. 8 fms. Coral- 
sand. 

St. 187. Sept. 9, 1874. Lat. 10° 86' S., long. 141° 55' E. 
Near Cape York, N. Australia. 6 fms. Coral-sand. 

Bhelh —Oval, subgibbous, a little abruptly contracted and 
slightly constricted and truncated above, striated, thin, hyaline, 
umbilicated, with a largish curved moutli. Sculpture. Longi¬ 
tudinals—there are very many slight ecjual hair-liko linos of 
growth. Spirals—with tho exception of a narrow nearly modijtn 
band, which is smooth, the whole surface is scratched with fine 
smooth regular square-cut widely parted furrows. Those arc 
rather more regularly arranged above than below, whore the 
interstices are more wide and less regular; but toward the end 
of the shell in both directions tho furrows tend to become 
crowded; they extend to tho voxy edge of tho funnel-shaped de¬ 
pression of the axiex j but tho depression itself is smooth except 
for the twisted edge of the outer lip, which is x^overted as usu^, 
but somewhat narrowly at the generic sinus; in front they score 
the umbilicus on one side, but do not quite extend to the edge 
of the pillar. Colour hyaline to translucent. Mouth long, curved, 
rather narrow, and not much enlarged in front. Outer Up convex, 

^ IS’ot BuUu hpalimt Gm. 

niNN. joujam—ajpoiiOGY, tod. xvn. 25 
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posteriorly produced; the generic twisted sinus is rather small; 
above it the lip rises and advances, and forms a sharp curve: 
from this point the lip runs out to the right, at first straight or 
faintly concave, and here a little contracted, but afterwards with 
a very regular carve, and increasingly patulous to the point 
of the shell. Tojj very obliquely truncate, with a hluntish edge 
and a small funnel-shaped depression, which, through the generic 
sinus, leads into the interior of the shell. Inner lij ^: there is 
no glaze on the body, the curve of which is a little gibbous above: 
the pillar-edge is narrow, reverted, bluntly toothed, twisted, and 
truncated in front; at the base of the pillar this edge is very 
much twisted, and is there separated from the body, leaving a 
very narrow but deep fissure communicating mth the deep um¬ 
bilicus which lies behind, and is partly covered by the expanded 
and projecting pillar-edge. H. 0*44. B. 0*24. Breadth of mouth 
at same place 0*07. 

I do not know any Atys with which to comiDare this very beau¬ 
tiful and delicate species. It has something of the gibbosity 
otAty^ cylindrica, Helb., var. solida^ in its stumpiest forms ; but 
the texture of the shell, the sculpture, and the umbilicus are very 
different. The specimens from St. 186 and 187 are quite young 
shells, but are, 1 have no doubt, this species. From Honolulu, 
40 fms., there is a specimen of Atys probably belonging to this 
species, but in too bad condition for identification with any 
certainty. 


Gen. ScAPHANPEB, Mont 

L 5. mundus, n. sp. 1 3. 5. gracilis, n. sp. 

% S, niveus, a. sp, | 

1. SCAPHAlsrnEE MTOEUS, n. sp. 

St. 191. Sept. 23,1874. Lat. 5°4r S., long. 134° 4^ E. Off 
Arru Island, W. of Papua. 800 fms. Pine sand. Bottom tem¬ 
perature 

Obliquely oval, above narrowed obliquely, eoncavoly 
truncated, and on the right bluntly pointed; below rounded, thin, 
opaque, ivory-white, glossy, stippled in spiral lines. Sculpture, 
Longitudinals—there are very fine hair-like lines of growth with 
slight irregular interrupted and unequal undulations. Spirals— 
the whole shell is covered with small shallow distant impressed 
dots; these above are roughly rounded or obliquely longitudinal; 
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but fronj about one third of the way down they become tranvsvorsely 
elongate: they are arranged in rows not quite equal, and which 
are parted by intervals of fully double the breadth of the dotted 
rows: towards the point of the base the dots tend to return to 
the round shape, and the rows of largish dots are parted by rows 
of minute transversely elongated dots which occur in the inter¬ 
vals. Besides these, there are over the whole surface the cIokSO- 
set superficial microscopic spiral lines, which seem to be a cha¬ 
racteristic of the genus. JSpidermis excessively thin, membra¬ 
naceous, and glossy, of a faint straw-colour. Ooloicr ivory-white. 
Grotvn oblique. There is a slight indentation or small conical pit 
almost completely coated with the glaze of the lip : this little pit 
is encircled by a very slight and blunt keel. Mouth irregularly 
pear-shaped, beiug somewhat narrowed above and expanded 
below. Outer lip projects a little angularly behind, and here 
it is reverted, thickened, and appressed: from the highest 
point of its rise it sweeps round to the point of the pillar 
with a very equable curve; it is very patulous on the base. 
Inner Up flexuous, being very convex on the body and openly 
concave on the pillar. A very thin glaze extends from the outer 
lip above across the body to the pillar, which has a pretty strongly 
reverted rounded and twisted edge, up which one can just see into 
the interior of the shell for nearly two turns. H. 1’15. B, 0*78. 
Greatest breadth of mouth 0’61. 

This is a delicately beautiful shell, cuiuously intermediate 
between 8, lignarim^ L., and 8. pumtostriaim^ Migh,, while per¬ 
fectly distinct from both. In form it is less like a Bulla than 
the latter, while the attenuation above is less, and the expansion 
of the outer lip below is even greater than in the former. Lying 
on its face, it is broader and is more flattened, and that, too, more 
obliquely than either. Its puncto-striate spiral sculpture ap¬ 
proaches that of 8. punctoatriatm^ Migh. 

% SOAPHAHUEB ISTIVETTS, H. sp. 

St. 214. Bob. 10,1875. Lat. 4"^ 33^ H., long. 127° 0^ E. S,B.of 
the Philippines. 500 fms. GhUgerina^oom. Bottom tempe¬ 
rature 41°*8, 

Shell, —Thinnish, obliquely oval, slightly narrowed and rounded 
above, where the outer lip rises on the right like a tooth; in 
front it is rounded with a very blunt angulation at the point of 
the pillar 5 ivory-white, glossy, striate, but scarcely stippled. 
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The body is rather tumid, and shaped like a Bulla. Sculpture. 
LiOBgitudinals—^there are exceedingly faint hair-like lines of 
growth, of which, at frequent intervals, one more distinct pro¬ 
duces a slight undulation of the surface. Spirals—the whole shell 
presents the microscopic and very superficial crimpings of the 
genus, which become rather strong on the base; there are also some 
very superficial and extremely obsolete bandings or furrows and 
ridges, which are scarcely appreciable. Besides these, the upper 
half of the shell and the point of the base are scratched with fine 
square-cut strim, which, with a little difficulty, can be recog¬ 
nized as formed of minute contiguous stipplings; these are very 
remote in the middle of the shell, but towards either extremity 
they become crowded. Bpidermis membranaceous. Colour white 
with a faint ivory tinge. Grown consists only in the fiatly 
rounded margin of a very small pit-like depression in front of the 
origin of the outer lip, which rises abruptly above the top of the 
shell. Mouth curved, rather club- than pear-shaped, being gib- 
bously enlarged in front and elongate and rather narrow behind. 
Outer lip thickened, reflected, and sinuated above, where, curving 
forwards, it rises in a tooth-like form above the crown ; from this 
point it sweeps very equably round to the point of the pillar, the 
curve being very slightly flattened above, and somewhat full on 
the base: it is patulous throughout: the very thin edge is nowhere 
very prominent. Inner lip roundly convex on the body, bluntly 
angulated at the base of the short scarcely curved and barely 
truncate pillar. A thickish and rather prominent glaze joins the 
tw^o extremities of the outer lip : near its edge on the upper part 
of the body this glaze has a few irregular rounded tubercles : 
on the base, where it is thickened to a pad, these tubercles increase 
in size and number, while the reverted pillar-lip is harshly 
covered with them. The pillar-lip is not quite closely approssed, 
having an overhanging edge and a closed chink behind it. H. 1*15, 
B. 0*8. Grreatest breadth of mouth 0*50. 

Having only one specimen of this species under examination, 
it is impossible to say whether the roughening of the labial glazo 
is a specific feature, as in some of the Volutes, or the result of 
disease. In this species the general form of the shell, and espe¬ 
cially that of the body-whorl, is even liker a Bulta than is the 
case with 8. pumtostriatm^ High.; hut the apex is not perfo¬ 
rated. As in that species one, looking up the pillar, can only see 
a single complete whorl The minute stippling of the spirals 
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resembles, on a still smaller scale, that feature in /S', Ugnarius^ L. 
Compared to 8^ mundus^ Wats., this is a much more tumid form, 
and the sculpture is markedly different. 

3. Scaphander gracilis, n. sp. 

St. 73. June 80,1873. Lat. 38° 30'K, long. 31® 14'W. West 
of Azores. 1000 fms. Gldbigerma-'OozQ, Bottom temperature 
39°-4. 

St. 78. July 10,1873. Lat. 37° 26' N., long. 25® 13' W. Off 
San Miguel, Azores. 1000 fms. GloUgerina-oozQ. 

Shell, —Thinnish, oblong, slightly flattened, a little narrowed 
upward, obliquely truncate at the top, where the outer lip 
rises like a tooth on the right; in front it is a little oblique 
toward the right, very little expanded, rounded towards the point. 
The mouth is pear-shaped and small for the genus. Sculpture, 
Longitudinals—the lines of growth are very slight. Spirals—the 
whole surface is dotted over with fine remote stipplings somewhat 
variable in size and shape, running in rather oblique spiral lines, 
which are a little crowded above and distant in front, where, how¬ 
ever, an additional finer line of minute stipplings is often interca¬ 
lated. JSpidermis membranaceous, pale lemon-yellow. Colour 
dead white, with occasional translucent longitudinal bands. Orom 
consists of the bluntly rounded edge of a small shallow round 
pit, which is partly or wholly choked up wdth the labial callus: 
the line across the crown is very oblique. Mouth rather small, 
pear-shaped, and nearly straight. Outer Up slightly thickened 
and reflected on the crown of the shell, from which it rises 
upwards and, projects forwards like a tooth: from this point 
it advances almost straight with a patulous and scarcely convex 
edge to the hegininng of the base, whence it sweeps round, retreat¬ 
ing and very patulous, to the point of the pillar* Inner Up very 
slightly convex above, almost straight in its oblique course across 
the base 5 on all this part a thiefcish well-defined glaze is spread: 
on the front of the body, as the mouth begins to widen, this glaze 
is pressed out into a blunt angulation, almost a tooth, which is 
prolonged to the left in the narrow-edged, flat-fronted, truncated, 
twisted, concave pillar: here the reverted callus, which dies out 
at the point of the pillar, has behind it a small shallow flat furrow 
leading np into a pore-shaped umbilicus. Looking up the axis of 
the shell, though the opening is rather narrow, two whorls can be 
distinguished, H.0*62. B.0'34 Greatest breadth of mouth 0*24. 

LINNf JOTON*—ZOOLOGY, TOL. XTII. 26 
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This is a long and narrow shell with little of the generic pecu¬ 
liarity of shape, though the anterior s 2 Dlay form is recognizable. 
The singular thickening of the pillar seems to iueroase with 
age. In the three specimens from St, IS it is much more strongly 
marked than in the somewhat younger shells from St. 73. The 
young shells of Mighels, are squatter, roiuidor, 

with a flatter crown, and have the outer lip less produced behind ; 
their stippled sculpture, which varies a good deal, is often 
coarser, and forms more continuous s|)irals j the pillar-lip, too, and 
shape of the body are very diflerent. In one of the St. 78 speci¬ 
mens in particular the slow wasting away of the surface has 
scarely attacked the stippled pits of the spirals, which accordingly 
remain i3rojecting as flat round tubercles. 

Fam. Apltsiidjj, d'Orh. 

Gen. Dolabeifeba, Qra ^. 

DoLABEIFERA TELVNGtri^ARIS, n, sp. 

Oct. 29 to Dec. 16,1873. Simon’s Bay, Cape of Good Hope. 
10^20 fms. 

Bhell .—Much arched, corrugated, porcellaneous, dull, and scored 
on the upper surface with sharp strong lines of growth, on tho 
under surface lustrous and amorphous, with a strong but irregular 
oblique longitudinal furrow and rough radiating lines toward 
the back; it resembles the blade of a fleam, being triangular, 
with a straight back, the handle (where the nucleus is) in front, 
and the point (a bluntly rounded one) on the left. Bound the 
nucleus there is an amorphous expansion and thickening ; across 
the blade obscure and unequal rays diverge from a point behind 
the nucleus. The back of the blade is thick and blunt, the 
other two sides bluntly bevelled to a sharp edge, II. 0'4i3. 
B. 0*21. Height of the arch 0*1. Greatest breadth behind 0*3, 
Tins species is much more attenuated in front than D. mar- 
morea^ Pease, from the Sandwich Islands, which otherwise it much, 
resembles in form and texture, whilst it is in sculpture much 
more delicate. D. Mailhrdi, Desh., from the island of Bourbon 
(see ^ Moll, do Bourbon,’ p, 63, vii. 20-22), is much more regular 
in shape, more like the seed of our common plane (-^aer pseudo- 
with a regular-shaped wing and a head , or nucleus 
continuous with the body instead of, as here, a fleam-like blade 
and distinct handle. 
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Japanese Languiiidje, ivitli JS^otcs on tlieir Habits and External 
Sexual Structare. By GEOseE Liuwis, E.L.B. 

[Xead November 15,1883,] 


(Plate SIV.) 

The first notice of Jap^iaeae Languriida; appeared in the January 
number of the ^ Entomologist’s Monthly Magazine ’ in 1873 ; 
since then one species Bias been described by Yon Harold in the 
M.T. Miineh, ent. Tea’»ein. iii. p. 59, and during my late visit 
to Japan in 1880 and 1381 I obtained five new species, bringing 
the total up to 15, as under:— 


Doubledaya bucculenta> u. sp. 

Section L 

Languria ingens, ii. sp, 

-pectoralis, C. fVaitsp'L, $. 

convescicollis, C. Watarh., ^5 
nee Bohem. 1860, n«m Horn, 
1867 . 

sodaliSs C. Waterhi. 
Waterhouseii Croteh- 

-nigritarsis, C. Weierik^ 

? unicolor, Motseh. 

-Lewisii, Crotch. 

-geniculata, HaroM, 


Languria nara, n. sp. 

-columella, n. sp. 

Section II. 

Languria atriceps, Crotch. 

-ruticeps, Crotch. 

—— fucosa, n. sp. 

-prsetermissa, Janson. 

Section HI, 

Languria filiformis, F, 
mgripes, Crotch. 

-prajusta, Crotch* 

Microlaiiguria Jansoni, Crotok 


Langtma miicoloT, Moitsch,, appears, with some doubt, as a 
synonym in the list; b<ecause, though it seems probable that 
Motschulsky’s deseriptio» was drawn from what is now either 
nigritarm or pectomlh^ Ids measurements are misprinted 1| 
by 1 line;’’ for this and other reasons it would be but guess¬ 
work to apply his name to either of the species. 

The highest point north of the equator in which any member of 
this family has been found is in latitude 4G° in Siberia (X, Mcne^ 
trmi); there are none in Europe, but I have a species from 
Egypt. In Japan three me found in lat. 48° and ten inlut. 38° j 
and as the climate in the south is evidently favourable to them, 
and some are local, we ujij still look for additions to the pre¬ 
sent Jist, If the LangmiLdse do not certainly emanate from the 
tropics, it is clearly within an area of a thousand miles of the 
equator that they meet with the climatal onvironirieut which is 
most essential to their welfsire and specific multiplication; and in 
this respect resemble somewhat the Brenthidsc, of which a few 
mm* JOTritN.**-zooiiOGjT, von. xvxr. 27 
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species also inhabit Japan. Of the few northern Languriidje 
which overstep this line by 1200 miles, and to which those notes 
relate, comparative diminiitiveness in size and sombreness in 
colour are the most striking characteristics ; and the same may¬ 
be said of the species of the United States, which reach as high as 
lat. 42° or 43°. We observe also that the Japanese species agree 
in facies and general outline with the foruivS in equinoctial Asia; 
and ill the western hemisphere it is also true that the dominant 
types of the American continent are found south of Mexico. 
Harold has pointed out that Zanffuria m^ripes, Crotch, 
formis^ P.; and in the British Museum there are examples of the 
latter from Sumatra, Java, Luzon, and China; and of the little 
Microlanguria Janso7ii I have specimens which I took at Colombo, 
one of the hottest places in the island of Ceylon. Here are two 
species therefore which are common both to Japan and to coun¬ 
tries lying under, or close to, the equator. All this suggests a 
tropical origin as probable for these species, an hypothesis which 
may perhaps be extended also to their allies. Zangxma pr(B<mUt 
probably occupies as wide an area of distribution as X. nigripes j 
I have myself taken it at Yokohama and in Hongkong, places 
distant from each other by an ocean-line of 1500 miles. 

In the Munich Catalogue, 1876, there are only 114 species of 
Languriidse given; and Harold, in the paper cited, describes in 
1879 about 40 more; yet the total, say 160, can be but a small 
portion of those existing in nature, or even actually now extant 
in our collections. Harold merges FacJiglangima^ Tetralrnguria^ 
Oallilmigima (allied to DoiMedaga, figured hero), and 
Crotch’s other genera in Langtiria ; and thus reduces the whole 
family to one genus, because it is at present an insufiicicjii-ly 
studied group and requires revision. My own invosligutioii 
leads me to accept Crotch’s genera, and even to suggest one uuto. 
Crotch’s Zanguria with “ coarsely granulated eyes, elon¬ 

gate antennsQ, 3-joiuted club, and short tarsi,” I have called 
Microlanguria. Zanguria Mbmrdi, Latr., from Texas, is the type 
of the genua Zanguria ; and the points of dissimilarity betwccui 
it and those in Section I, of this note, to which the Japauetio 
X. ingmB belongs, are more than sufficient to found a genus oji,, 
if the members of the group were numerous enough to render this 
desirable. I think also that X. trifoliata^ Harold, may well be 
separated later, as it is one of a seetion having a peculiar form and 
structure, of which there are many species in Ceylon, the indi- 
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viduals of wiiicli, while usually clinging to foliage, are, when dis¬ 
turbed, instant in flight. 

In the imago state some of the Langariida? mount and cling 
to the stems and leaves of brushwood ; others sit on the foliage 
of various biennials and perennials growing in the moist and 
half-shaded parts of forest; and some smaller species, often haying 
blue elytra and a red thorax, frequent hillside debris, such as may 
be likened to haystack-refuse. Those on the low herbage may be 
swept off and obtained in abundance in the right localities ; and 
the prevailing colour of the species of this habit is aeneous or 
brassy green. This is all that was known about the habits of the 
Languriidae until a notice appeared by Prof. J. H. Comstock in the 
Annual Eeport of the Department of Agriculture, Washington, 
1879, where he traces the life-history of Langtma Momrdi from 
the egg to the emergence of the imago. As his observations well 
deserve the notice of entomologists on this side of the Atlantic, 
I have thought it wqU to copy them in ecstenso i — 

“ In localities where this beetle is abundant, if the stems of 
red clover be carefully examined some time in June, on many of 
them will be seen one or more small discoloured spots, which seem 
to have been made by the gnawing of some insect. If one cuts' 
into the stems at one of these spots, a slender yellowish egg 
1*7 millim. (about inch) long, rounded at both ends, and some¬ 
what curved, will be found imbedded in the pith, the gnawing 
having evidently been done for the pui'pose of penetrating the 
comparatively hard, exterior and allowing the egg to be easily 
pushed in. Often the egg is found as far as 6 millim. (nearly 
I inch) from the opening, which shows that the mother insect 
must have forped her whole body into it. 

‘‘The larvsB hatching from these eggs are slender, almost 
worm-like in form, and feed exclusively upon the pith of the 
stalk. While they do not kill the stem outright, they gradually 
weaken it, and eventually cause its destruction, having also, of 
course, a very injurious effect upon the maturing of the seed. 
The egg is usually laid high up in the stem, and the larva usually 
burrows downwards, often extending its work for a distance of 
from six to eight inches below the point of entrance. The full- 
grown larva is about 8 millim. (f inch) in length, yellow in colour, 
with six prominent thoracic legs, and a prop-leg at the posterior 
end of the body. The last segment of the body has two stifl', 
slightly upward-curved spines above. Upon attainingfuli growth, 
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the larva transforms to a pupa in the lower part of the burrow 
The pupa is about 6 niillim. long, slender, with a large head, 
and is yellow in colour. The adult beetles begin io issue iji 
August, and are continually making their exits until late iu 
October. 

There is j^robably but one brood in a season, and the insect 
hybernates in the beetle state. An examination of many stalks 
during the winter failed to show the iusect in any stage oi: 
growth.” 

Figures are given of the egg, larva, pupa, imago, and the 
stem of the clover with the larva feeding in it. 

It seems obvious from this notice that the mode of life during 
the larval state connects the family rather with the Chrysomolidte 
than with either the Erotylidae or the Endomychidte; and I must 
confess that my own observations of their general habits in Eantern 
Asia, where I almost daily saw examples of the commoner kinds, 
led me to place them near the Endomychidm. Prof. Comstock's 
remark that the larva usually burrows doionwards^ often oxtoncl- 
ing its work for a distance of from six to eight inches below the 
point of entrance,’’ shows it to be an internal feeder on living 
vegetation. If it ascended the stem above the orifice, it might 
be open to suggestion that a fungoid growth (on which Langu- 
riidse have been supposed to feed) had commenced in the dead 
clover-stem j but this is clearly not the case. Prof. Comstock’s 
observations also show us the reason of the parallel and unexcep¬ 
tional elongate form of the Languriidse, in so far as we see tins 
form is suited to the position of the imago before its egress from 
the hollow stem in which it has attained to maturity. " 

I think we must, after reading Prof. Comstock’s ];apor, look at 
the LangunidsB as a, comparatively speaking, rccciifc ty[>o of 
Coleoptera, nearer to the Cliiysomelida' than to the Eroiylulie, 
which has greatly multiplied its species, but which has, air: yet, 
owing to simple and constant habits, been evolved in ilio diituv 
tion of growth of the longitudinal axis only. 

In the large families of Coleoptera, e* y. Carabiilso, wo have 
convex and ovate forms, as OmqpJiron, elongate figures iu Cmmnia 
and Boarites, and flat mouldings in Morio. Historidio have sluipes 
corresponding to the above in. Sa:pnms, Tnjponms, and Bimalm 
or mhlej>U. Again, in the ChrysomehdiB, GmmUna is a 
flat species which hybernates under Blmem-Utk, and convex 
and linear species of the group are familiar to all It is only 
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natural to look upon these forms in all tlie largo sections of Coloo- 
pteraas the result o£ the complex agencies which must arise in, 
and are inseparable from, compound evolutiou* But in the 
opening life of a young group greater simplicity is, on tlio other 
hand, equally to be expected. Where we observe great diversity 
of form, there we see equal diversity of habit, as in the Garabkte 
and Histeridse; but at present we see neither one nor the other 
in the Languriidse. 

In a Oumjus the lain^a and pupa are flat, like the imago ; the 
first and second stages are entirely passed under bark, and the 
third stage also in the greatest part. In G-asirolina above 
noted, a genus which stands next to Glmjsomelci^ the larvae and 
pupSB are of the ordinary gibbous form of the family, and feed on, 
in the first stage, and are suspended to, in the second, walnut- 
leaves. It is not until the imago appears that the insect 
and in condition to join the Owcujus and winter under the bark 
of the Flmiera. Even a gravid female could not hy horn ate under 
the close-fitting bark ; but copulation takes place on the fresh 
foliage of spring after hybernation. Here is a singular fitting of 
a species for special environment during one stage 5 but it is only 
conspicuous to a Coleopterist, because it is uuusual in the leaf- 
eating family of Chrysoinolidce. The phenomenon, however, pr-e- 
vails throughout the whole of the Lepidoptera and other orders, 
but, being general in them, attracts less attention. 

As fill’ as the Languriidse are concerned, wo can believe that, if 
they are all reared within a stem, or any enclosure of like capacity, 
as Prof. Comstock’s observations may lead us to suppose probable, 
it will account for their acquiring the elongate form, which is at 
present the only form known to us in the family, and of their 
retaining it. If they should eventually prove, as a group, to be 
so constantly and invariably elongate as our museums, with 
slight exceptions, at present exhibit them, they must be either a 
recent divergence and undifierentiated, or the elongate form, 
when once acquired, answers the requirements of the insect’s 
life better than any other shape, and has been acquired in a fairly 
simple life, which form inactivity and sluggishness of habit has 
confirmed rather than modified. 

In the Heteromera there are analogous forms, both to the 
Languriidse {DoUehaderus is like Mfm) and to the Erotylidse 
{Acropteron\ and this is the case in many other groups; so that 
we cannot say that there^is any special modification in any one 
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of these families beyond what their mode of life and its environ¬ 
ment would lead us to expect. By analogous forms I mean forms 
agreeing in facies, with an approximate structure of appendages, 
these correspondences being evidently connected with the habits 
and surroundings of the species, and primarily caused by the 
conditions under which they exist. In the X/anguria trifoliata^ 
Harold, already referred to, we have an outline which is, for this 
group, very considerably modified—“ elytris post basin suham- 
pliatis,’’ with the apex opening or dehiscent. This insect is so 
quick on the wing that it is difficult to capture. Here is a dif¬ 
ference in habit accompanied by a corresponding deviation of 
form, and evidently in some way correlative. 

It cannot be said that the fashioning of the Languriidse is the 
result of influences affecting the insect in some early stage (as 
larva or pnpa) before the imago appears, because we see through¬ 
out the whole of the insect world that in each stage of an insect 
forms are assumed which are adapted solely to such stage, and 
are entirely fi’ee and uncontrolled by any external structure of 
the individual during any antecedent stage of its existence. 
Each, as a laiwa or imago, is formed for its environment to crawl 
or fly, and a process, which is not immediately obvious, checks 
in all its stages variation or an abrupt departure from the type 
of its predecessor. 

I say acquiring and retaining their form, because, owing to 
the continuity of action in all natural forces which produce a 
permanent effect on the structure and composition of any 
animal, we cannot separate the creative from the preservative 
process. 

A reference to a certain phase in the Vegetable Xingdom will 
illustrate mj meaning. I take an Oak as the ordinary typo of 
growth in a plant under normal conditions. In a full-grown tree 
the greatest circumference is in the part just above the root, the 
part which is half in, half out of the ground. This part repre¬ 
sents the first growth in the acorn, which maintains a proportional 
bulk throughout the lifetime of the tree. The growth of vege¬ 
tation in England is checked in autumn by the falling tempe¬ 
rature, and the circulation in the tissue of a tree is stopped 
in all its parts (in a climate where growth is slow) almost at 
once. But let me picture an area nearer the tropics, such as 
many travellers have seen, in which during part of the year copious 
rain falls, and is then abruptly followed by a lengthened period 
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of drouglxt. Witli the drought the temperature rises, the sun 
and wind scorch the foliage and upper parts of the tree or 
plant, while a porous soil below drains the roots. The thick part 
of the tree or palm still retains a certain moisture, and, stimu¬ 
lated bj the heat, continues to grow. An environment of this 
kind would cause a proneness to enlargement above the roots 
in many vegetables existing within its area; and as long as 
these conditions were fulfilled, this phenomenon would be a 
noticeable feature in the landscape. What I have roughly deli¬ 
neated here is a process which is, I believe, the origin of the 
bulbons forms of vegetation, whether it be that of a hyacinth, an 
onion, or a stunted oak. But who would doubt that, if the climate 
of this area changed, became, as it wore, more like Ceylon, with 
continuous rain, this bulbiform habit which I have depicted would 
disappear, and in time be eradicated altogether by the plants 
resuming a more constant and uniform activity in all their parts. 
The dryness of this area at one period of the year is the illus¬ 
tration of the creative ” and “ preservative ” cans© I msh to 
notice. The periodical dryness after luxuriant rain which ori¬ 
ginated the bulbous habit must continue to recur, otherwise it 
disappears. A small Soillcs on *Wimbledon Common is subject to 
these dry conditions as I describe in August; and in Japan, the 
home of the Liliacea, there is a long dry winter season (Ent, 
Mon. Mag. xviii. pp. 5-7),wliich has a great effect there on both 
animal and vegetable life. 

The above illustration may serve to show what reversion,” 
commonly so called, is to my mind. All ideas of reversion ap¬ 
pear to me to be greatly at variance with the doctrine of evo¬ 
lution. But let us suppose that an actual Ceylonese climate 
takes possession of tbe area spoken of. What Imppens ? The 
plants would resmne their growth, as I have suggested, in all 
their parts, and their globosity would disappear, Tet w© could 
not call this reversion; for in reality there is no retrograde move¬ 
ment, although the second condition of these plants may be more 
like those forms from which they originally arose, or are sup¬ 
posed to be derived. 

Sometimes entomologists, when they observe a succession of 
likenesses, such as those here traced in plants, in animals 
widely separated from each other in a system of classification, set 
the phenomenon down as originating through natural selection ” 
producing a resemblance which is supposed to be protective,” 
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forgetting the while that like causes produce like effects, and 
cannot in this material world of ours act otherwise. 

The process I have spoken of as checking variation appears 
to me to be aldn to that enunciated by Spencer as organic 
polarity ” in his Chapter on Waste and B-epairand it is to 
this process I also think can be traced the manifestations which 
are usually regarded as phenomena of heredity. Bor if we say a 
certain family of plants (Begoniacese) possesses a certain polarity, 
we cannot refuse to admit that each species within that family 
has its own peculiar polarity. A step further leads us to say 
that each individual of a species has its individual polarity ; and 
it is these individual distinctions or peculiarities, which we observe 
in organisms of the closest affinity, that are called phenomena of 
heredity. I think it would be as WTong to say that organic 
polarity ” was inherited as it would be to say that alum in water 
inherited a form of crystallization. 

The new species are, as I have said, five in number; but I 
have added some remarks on others, in the order of the list, 
which the observation of external sexual characters renders 
necessary. 

Dotoleba^ta, WMte, 

is a genus allied to OalUlanguria, Crotch, and possesses some of 
its characters. Antennae about as long as the head and thorax ; 
joints 1-7 nearly equal, 8-10 dilated, 11 subovate; eyes mode¬ 
rate, granulate, and rather prominent; thorax rather convex 
above, longitudinally impressed, immarginafce in front,* elytra 
parallel at sides, truncate at the apex, twice and a third longer 
than the head and thorax, with the apical fold padded beneath 
with a short whitish pubescence. 

The following sexual characters were not noticed by White or 
Crotch:— 

Male. Head wide, robust at the neck; cheeks angulated and 
swollen to receive mandibles; left side much larger than right. 
The growth of the head affects the position of the antenna) and 
the eyes, and forms a frontal disk for them; eyes smaller than in 
the female. Thorax subquadrate, rather broader than long; 
basal angles acute. Legs elongate and simple; anterior tarsi 
very amply dilated, posterior tarsi much less so, middle tarsi 
intermediate between the other two. 

Mmuk, Head moderate, not distorted neck narrowed, being 
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ratlier less than the head at the region of the eyes ; eyes, viewed 
from ahovo, project clearly beyond the outline of the head; 
tborax one third longer than broad; legs ono third longer than 
in male, with only slight variation in the dilatation of the tarsi, 
all approximate to those of the middle pair of legs in male. 

Note, The thorax of the female is much longer than in the male, 
and a generic character is that the antennso are about as long as 
the thorax. The female has therefore, what is nnusual in Coloo- 
ptera, longer antennse than the male; and there is apparently 
some correlation between the length of the thorax and that of 
the antennsD. 

Mr. Bates possesses a species of this genus from Assam, and 
I have another from tb e Andaman Islands. The described species, 
JD. victor^ White, and D, Whztii, Crotch, arc from Madras and 
Sumatra respectively. 

Doxjbledata btjcculenta, n. sp. (Plate XIV. figs. 1, 2, 3.) 

Supra omuino obscuro-£cuea vel nigro-picea, subnitida; antennis pedi- 
busque nigris, thorace iu medio profunde canaliculato, circa canaliculam 
fortitcr punctato, augulis posterioribus acutis, eiytris fortiter punctato- 
striatis, interstitiis perleviter corrugatis; subtus nigra, abdoiniuc nndiqiie 
pimctato. Long, 12 ad 19 mill. c5‘ capite latere sinistro valde angulato 
(fig, 3), thorace suhquadrato, tarsis anticis dilatatissimis. $ tliorace 
iatitudine longiore, 

Obsenro brassy green, or more rarely pitchy black; the head 
and thoi’ax at the sides have a few fine irregular punctures. Tho 
thorax is canaliculate in the medial region, and this furrow is 
occupied by larger and deeper punctures; tho posterior angles 
are acute, and rather more produced in the male than in tho 
female. 

The curious sexual characters traced here are uniform and 
generic. At first sight tho enlargement of tho left side of the 
head in the male looks like a monstrosity;; hut it is merely 
another instance of that asymmetry which has been observed in 
the mouth-organs of males of species in several families. One¬ 
sided prognathism occurs also in OalUUn^una <5^, and in the 
British Isles there is one instance of it in AgatUdimi rhinoceros, 

I obtained this species in copuU in Idzu in May 1880 and the 
year following in Higo; it is not common, and my series consists 
of only twenty examples. The specimens were beaten oJT brush¬ 
wood mixed with bamboo which overhung mountain rivulets in 
well-shaded forests. This and the two following species are never 
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found far from water, and are most about during tlie wet season, 
wben the climatal conditions in South Japan closely resemble 
those of a tropical atmosphere. 

The thick pubescence or padding beneath the apical fold of 
the elytra would act, if iiecessaiy, to prevent water from entering 
the space between the elytra and abdomen; but my observations 
are too limited to allow me to do more than hint at the use of 
this structure. If the mandibles of the male are used for gnawing 
bamboo after the manner of Z. Mozardi in clover, they would 
mechanically act like the parrot-beaked scissors of borticul- 
turalists. 

Lan’Otjeia iNams, n. sp. (Plate XIV. figs. 4 & 5.) 

Elongata, supra aeneaseu seueo-virida, nitidaj capite thoraceque midique 
punctatis; elytris striato-punctatis, interstitiis minute coriaceis, corpore 
subtus cum pedibus seueo-nigro, segmentis abdominalibus rufis exceptis; 
antennis sensim ampliatis 8-11 subtransversis. ^ femoribus anticis 
subtus obsoleto-seiTato-dentatis. Long. 11 mill. 

This species is the largest in the genus from Japan, and comes 
near to Z. pectoralis. It is easily separated from it by its large 
size, broader head, colour beneath, and the general contour of 
the elytra. The anterior angles of the thorax are never pale, but 
concolorous with the upper surface. Elytra are widest at the 
humeral angle,and gradually lessen towards the apex; Z,pectoralts 
has a more parallel outline, owing to the greater width before 
the apex. The canthus of the eye at the point nearest the neck 
thickens, and from above looks like an angulated tubercle, and 
seems to serve as a protection to the eye duiing the retractile 
movements of the head, and is perhaps caused by tlie friction which 
then takes place. It is easy to distinguish the se.\’es in Z. ingen^ 
by the dilatation of the fore tarsi; but in Zpectomlk this sexual 
character is scarcely observable. 

The localities of this species are Chiuzenji and Junsai: on 
perennials within a few yards of the lakes in these places. 

I took twenty-five specimens. 

The type of Langtteia pectoealis, C. IVaterh. (fig. 6, is a 
female of Z. comeodcollis. In this and Z. ingem the males have a 
series of small denticulations on the iindersides of the femora; 
the middle and hind tibise are somewhat bent, and at the apex of 
each is a smaU well-defined process or tooth (fig. 5) on the inner 
side. The female has the middle and hind tibiae simple, and the 
fore tibiae are simple in both sexes. 
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I obtained about fifty specimens: the plain of Fujisan and 
Junsai are the chief localities. 

La-NOtteia nioeitaesis, C. Waterh., is very closely allied to L. 
pectomlis. The type is a male, with sexual characters as above, 
and it is still unique in my collection. 

Langueia Lewisii, Crotch, has the fore femora of the male 
very clearly denticulate (fig. 8); the middle and hind tibito are 
less so. The fore tibia, viewed from the front with an ordinary 
glass, appears regularly denticulated; but a detached thigh, 
under a high power, shows that the denticulations consist of two 
rows, and that the placement is by no means uniform. The tibiae 
of the male have the apical process almost obsolete, and in this 
particular agree with the two following species. 

It is a common species at Kobe and Mkko and in a few places 
in Higo. 

Langtteia genic ulata, Harold. 

I transcribe for reference the author’s diagnosis:—‘‘fciiiipra 
mnea, suhtus rufa, inetastemo abdominisque triangulis apicalibus 
senescentibus, pedibus lufis, geniculis tarsisque fuscis, antonnis 
sensim dilatatis fuseo-rufis, arfciculis 4, ultiinis fuscis. Long. 
7 mill,” 

If I have determined this insect con^ectly, it comes very near 
to L. Lewisii ; but the aniemim have the 7th and 8th joints less 
transverse. Of forty specimens only throe have the legs coloured 
as Harold describes them, and his description does not give the 
sexual characters, which are the same as in L. Lewisii. 

Kobe, Oyama, Kashiwagi are loealiiies for it, and I saw it in 
great abundance in the forest behind the largo temple at ITara 
in Juno. 

Langueia naea, n. sp. 

Hear Kara I obtained two males and two females of a 
gnria^ which measure only 4| mill. They are very parallel, with 
humeral angles scarcely prominent; and as there are no inter- 
mediate forms in my long scries of L. gemmUta, I give them a 
provisional name as above. 1 have several single examples which 
apparently belong to as many species, but I leave them over until 
more material is available. 

Langueta coLXJMEi/nA, n. sp. (Plate XIV. fig. 9.) 

Elongata, perparallela, aenea, nitidissima, prothoraee subquadrato; 
elytris subigneo-cupreis, margine basali jnxta seutellum carinatos antennis 
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nigris, brevibus, sensim amplificatis ; pedibus piceo-eoneis vel partim rufis. 
Subtus rufo-picea. Long. 7i toilL 

This very distinct species is scnlptui’ed like Z. LetoisU^ and pro¬ 
bably belongs to the same section of the genus. At present I 
have only two examples, and these are apparently both foinalcs. 
The thorax is very parallel, and the same width in front as behind; 
the humeral angles are scarcely prominent, and much less so than 
in any other Japanese species. The antennas are also shorter 
and more robust in proportion to their length; this is a well- 
marked character. 

I obtained the specimens on 8th May, 1881, in the Grovernment 
forests, at a considerable elevation above Hitoyoslii. This and the 
four preceding species sit on the leaves of perennials as described. 

Latoxjbia bitcosa, n. sp. (Plate XIV. figs. 12-13.) 

Elongata, subparallela; capite nigro j thoraee rufo, margine auteriore in 
medio nigricante; elytris punctato-striatis, cyaneis; pedibus rufis, genieulis 
piceo-nigi’is; autennis articulis 1-3 rufis^ 4 picea, 5-11 nigris, 7~11 evi- 
dentev transversis. Long. 5 ad 6 mill. 

This species is very near L. rt^Jieeps (figs. 10 & 11), but the head is 
pitchy black or black, the knee-joints are dark-coloured, and the 
7th and 8th joints of the antennm are clearly transverse, forming 
apparently a 4i-]oiTvted instead of a 3-jointed club. In a long series 
the larger size is very perceptible. Sometimes examples are red 
beneath, sometimes pitchy red, and in others the dark anterior 
margin of the thorax extends and forms a discoid spot. 

I took this species at Nagasaki, Kawasaki, Fukui, and Kashi- 
wagi, and it is by no means rare. 

Languriapr^btermissa^ Janson, is a very distinct species, and 
very local. I obtained only two in 1881, from tho same glen, 
behind the temxfie on Maiyasan, from where the typo example 
came. These measure fully 5 mill. 

Mr. Crotch formerly considered that specimens I Ixave from 
China, resembling atneeps and rwfieeps^ were really these species, 
hut they are distinct. If I remember right, his examination of 
them was only casual. 

With reference to the sexual characters mentioned in tho pre¬ 
ceding descriptions and notes, I may remark that if a male of the 
ingem group is placed over a female as though in the act of attempt¬ 
ing coition, it will be seen that the dentieulatidns and rough¬ 
nesses on the undersides of the femora (fig. 8) scratch the surface 
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of the elytra of the female ; tho elytra at ibis pa,rl art? Hlighlly 
corrugated, and the attrition thus oaiiH(al nuust. niab^rially assist 
the morements of tho male. Tho bent tibiae upi<*a] iooth 
(fig. 5) also aid the male at this titno, when the h*gs would be iii 
active motion backwards and forwai'ds, and help to sujiport it 
while gaining the necessary position. Tliis seen in two npeud* 
mens I have gummed the one over the other; and wc (?au also wee 
from these specimens that were these modifications extended to 
the fore tibiae, which are always simple, tho structure would bo 
of no practical value. 

It is a matter of great significance to me that tlio parts in tho 
appendages of the male most used—parts whicdi in aji inorganic 
substance would be most worn—arc tho parts where additional 
tissue centres and forms additional structures, because it is a 
striking instance of the uniform action of nature, creating in tho 
tibiao of the Languriidto paralloi modifications to the enlarged 
muscles of the blacksmith, or the armature of the 
]p^liaga and other insects. Tho CoprL% in boring its holes, would 
wear away its horn, if tho increment of tissue did not tend to 
enlarge and build up that part. If it is said that any iudividual 
modification in the parent during, or close Oii,thciict of congress 
would influence the oflspriug hut little, as tho elements of the 
future animal must then bo in a state wiicai modification is almost 
impossible, still, I think, that little is enough to bo a. great factor 
in time. And 1 would call to mind ilie fact that in all in¬ 
sects tho time of sexual oxeitemont is tho time of the gitmtosi 
physical effort and bodily exertiou,aud that oven in the sborteat- 
lived animals these efforts are continually made without aflbcfcing 
the female, as when possession is attempted by two males. This 
exorcise’ia also observed BoiueUmcs (when tho female is absent) 
between two males. Wo may bo sure that it is ^vhen an insect 
is most active that modification of parts proceeds most rapidly, 
rather than in the passive time of hybcirnation or in tlm quietude 
of rest; for inert animals, such as Btarlish, which live in water 
of considerable depth, where the temperature and general envi¬ 
ronment remain for long periods without change, can bo traced, 
almost in their present form, back into geological times. Any 
modification, too, arising during hybernation would be more likely 
to be a chemical than a physiological change, and we could not 
conceive any reason for such modifications which might thus arise 
being useful to, or in accordance with, the habits of the species. 



360 


ME. Or. LEWIS ON JAPAITESB LAlfOTEIIDiB. 


Ill all the species of the m^ens section there is another notable 
sexual character—the thorax in the male is of much greater con¬ 
vexity than in the female. This development appears to be such 
as Dr. Leuthner has noticed in certain Lucanida), for the pur¬ 
pose of providing the necessary space for storing the muscles, 
which have enlarged gradually from the energy of the fore legs 
during the exercise of the functions I have referred to. In 
DovMedaya the thorax has a longitudinal furrow down its centre; 
and it is therefore probable that the muscles of the legs only 
occupy the spaces on each side of this groove j or, if the muscles 
meet in the centre, and form a compact mass, the chitinous 
covering is drawn down upon them. 

In conclusion, let me add a word on the tarsal development of 
BouMedaya, as it appears to be different in some respects to tbe 
ordinary sexual dilatation in the Ooleoptera. It is in fact only 
partially sexual. It is in part such as we find in Oardbm S , and 
part sucb as we see in both sexes in Ohrysomela j in the first 
as being in a degree sexual, in tbe second as being suited for 
clinging to foliage. Some of us have seen Timaroha on foot¬ 
paths and herbage in spring and early summer, and noticed the 
slow drawly movements of tbe legs. The tibise are lifted well 
off the ground and passed forward in a perpendicular position, 
then let down, and after that there is another movement. This 
is a movement of the tarsus by which it becomes firmly attached 
to the leaf; and this is independent of, and subsequent to, 
tbe movement of the legs. This is the action or um which, 
to my mind, gives the breadth to the tarsi of Chrysomelidio, 
causing three joints to dilate and absorb tissue at the expense 
of two others which become obsolete. In I)oubledaya^<diio is the 
Ghrysomela^o-sm of tarsus, existing in both sexes, and an extra 
breadth in the male, as in Gamhis, The extra breadth enables 
the male to cling to the foliage when seated over the female, as 
specimens placed in this position show; and here also the utility 
of the shorter legs in the male becomes evident. In Gamhm 
there is not this double function in the dilated tarsi, but there 
is in some of the smaller genera of the Oarabidee. In OalUda 
and other foliage-species all the tarsi are fairly ample, and of 
nearly the same breath. In Garah%s and FterostiehuSf where 
great dilatation is observable, and confined to the fore tarsi, the 
species copulate in open spaces, and the fore tarsi are then used, 
as I believe, to arrest the progress of the female, which at this 
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time would be in great activity. But in sucb genera as Scarites 
and Morio, and the innumerable allies of both, which copulate in 
burrows or under bark, that is in confined recesses from which the 
female cannot well escape, we see nothing but simple unmodified 
tarsi. 

On these data it seems right to say that the males of DoiMe^ 
daya have tarsi developed on the combined principle of OarahtiB 
and Ohrysomela^ and that this development is caused by the 
combination of those infiuences which act separately in the 
two last-named genera. 

DESCRIPTION OF PLATE XI7. 

Eig. 1. JDoiMedaya bticculmta,’h&wht male. 

2 . -, female. 

3 . -j male, head, magnified. 

4. Languria ingem, Lewis, male. 

5 . -j male, middle tibia, magnified. 

0 . - Rector alls, 0, Waterhouse, male. 

7 . - Lewisii, Crotch, male. 

8 . male, fore femur, magnified. 

9. - columella, Lewis. 

10. - mfioeps. Crotch. 

11 . -^ antenna, magnified. 

12. - JuGOsa, Lewis. 

13 . -j antenna, magnified. 


On the Beplacement of a true Theca or Wall by Epitheca in 
some Serial Ooralla, and on the Importance of the Structure 
in the Growth of Iiiorusting Corals. By Prof* P. Mabtin 
Duncan, P.B.S., Vice-Pres. Linn. Soc. 

[Bead Novombor ID, 1883.] 

Dubinq the discussions regardingthephysiological value of some 
of the structures of Madroporaria, great discrepancies have been 
noticed in the opinions of naturalists. Amongst the structures 
which have been carefully considered, no one has been more de¬ 
bated than the epitheca. It has been pronounced to be woi'th- 
less in generic diagnosis on account of its not being of primary 
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pliysiological importance, and not to be of yerj satisfactory spe¬ 
cific value on account of one well-known form baying varieties 
with and without this basal structure. It has been a perplexing 
structure where it has been found so closely united to a wall of a 
simple coralluin as to render it impossible to dotonnino whether 
there is a wall at all, and whether the structure is not epitbccato 
entirely. Even in the days when the ^ Hist. Nat. des CoralL’ 
was written, the secondary importance of the epitiieca in classifi¬ 
cation was evidently in the thoughts of Milne-Edwards and Jules 
Haime ; and they decided, without the j) 3 :oper examination, that 
in many instances where there was an epitheca on the base of a 
compound Aporose coral, it must cover a common plateau or wall. 

Eeally it appears that epitheca may be a simply protective struc¬ 
ture covering costas and the wall, and in the majority of such 
instances preserving the coral from the attacks of parasites; and 
that it may also be of great physiological importance, replacing 
the solid basal theca or wall in compound or colonial coralla, and 
forming the foundation structure in others, whence the corallites 
arise and grow upwards. 

I have chosen two examples of the importance of epitheca as a 
fundamental basal structure. A species of Ooeloria has no true 
basal wall, but there is a mural epitheca. The mural defi¬ 
ciencies of the species are also noticed between the series. 
A species of Zeptoria has also anepithecate basal wall. There is 
also an example in a species of Forites of the method of growth 
of expanded forms with wide bases, from the upper surface of an 
epitheca. 

These instances, which are types of many others, indicate that 
it is not reasonable to deny the classificatory valne of the epitheca 
entirely, and that it is of primaiy importance in many genera. 

A species of Forites and of Zepimtrma explain the importaiico 
of the basal epitheca on the growth of incrusting corals. 

The importance of the epitheca is evident in Qmlofia lalfmh- 
tlika, variety paclipUla, Ehrenberg. This species has been 
called Omhria Fonkmlana by Milne-Edwards and Jules Haime 5 
and it is well described in their Hist. Nat. des Corall. voL ii, 
p. 414 j. They only examined horizontal sections 5 and they there¬ 
fore missed the view of the curious internal construction of tljie 
coral and the nature of the basal structures. 

In the generic diagnosis of Omhria, Milne-Edwnrds and Jules 
Haime noticed that the corallum is massive and cellular, very 
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largely fixed by its base, the common plateau being covered with 
a thin but complete epitheca. The columella is parietal and 
reduced to a few trabeculas derived from the inner edge oi the 
septa. In the specific diagnosis they state that tho horizontal 
section shows no columella, and that the union of tho corn Hites 
is by thin and linear walls. 

It is best to examine the walls between the serial corallitcs 
first, and then to proceed to the examination of the basal structure. 
A vertical fracture indicates that there is no true wall between 
the serial corallites, and the septa are very exsert, standing up 
far above what, from its position, seems to he the top of a wall. 
Heally this top is the upper surface of a nodule, circular in vertical 
fracture, which extends from one septum to another in tho plueo 
of a wall. It is the top nodule of a vortical series standing o\it from 
the flanks of opposed septa; and one nodule is separated from 
those above and below it by some space, where there is no trace 
of intercorallite wall. This space is occupied by arched disso])i"» 
ments j so that instead of a solid continuous vertical wall between 
neighbouring corallites (series), there is a vortical series of nodular 
processes with endotheca filling up tho B]»acos between thorn. 
It is this endotheca which prevents one visccsral cavity com muni-* 
eating with those on either side as in tho Perforata. 

The columella is formed of stout processes from thc 5 septal 
ends, and besides by a growth which commtmees at the base; it 
is therefore partly parietal and pai*tly essoniial, and is alwayn 
trabeculate. 

On examining the base of tho corallura, no true theca is fiuitul, 
so the ‘‘‘plateau commun” appears to bo a mythi(*al structure. 
There is a stout epitheca insoparablo from any thing oIhu ; and it 
occupies the position of tho basal wall, and ilio septa aiiul ccdu« 
mella arise from it. It is very thin but Htmng, is marked with 
concentric ridges and lines, as is usual to opitlicea; audit clearly 
bounds tho interseptal spaces below. 

The nodular processes of tho interserml or intortjorallito wall 
cannot be mistaken for synapticula 5 they arc in the lino of where 
a wall might be, and are septal structures. They are, however, 
very remarkable. 

This species certainly departs from the generic eharactors of 
the Qmlorim. The weUdenown mural perforations of (Jmktm 
dmdalma^ Bolander, sp., are close to tho margin, and are duo to 
imperfect growth; they in no wise resemble the condition in the 

mOT. iroTiBir.—BOOLOOT, Ton. xvxi:. 28 
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form just described. Provisionally tlie variety paeh/cMla rouse 
be separated from tlie Ccelorice ; but until further researches are 
completed, I do not propose to establish a new genus* 

Leptopia pnpyoTA, MUs Colander, Hist of Zoo^h. pi. 48 ; 
Milne-JEdioards ^ Jules Haime^ Hist Hat. ties Gorall. vol. ii. 
p. 406. 

The specific characters of this form were given by Milne- 
Edwards and Jules Haime; and the specimen under considera¬ 
tion comes within their diagnosis. In the definition of the genus 
those authors remark:—“ Le plateau inferieur est rev^tu d’une 
epitheque mince niais complete.’^ They of course notice that the 
series of corallites unite with their neighbours , by their walls. 
According to these descriptions, it is implied that whilst each 
individual is soldered by its flanks to its neighbours, the whole 
colony or coralluni rests on a common plateau clothed with an 
epitheca. Presumably there is a theca or basal wall from which 
the calicnlar or, rather, serial walls arise. 

An examination reveals a different state of things; for on 
removing the epitheca, which is thin, opaque, and marked with 
undulating grooves and linear elevations, no trace of a theca, wall, 
or plateau can be found. 

The epitheca covers a considerable surface, and above it, in 
the lowest position of the corailum, are the lower ends of 
septa, the interserial walls, and the lamellar columellse, and all 
these are united by dissepiments which give a cellular appearance 
to the whole. In fact, the epitheca is the only basal structure ; 
there is no plateau like a theca; and the upward growth occurrcjd 
from the thin opaque structure wliich covered every tiling on Ihe 
stone upon which the coral grew. The epitheca was not adhe¬ 
rent in many places to the foreign body. Tlie ridges between 
the long and rarely sinuous serial corallites are narrow, and 
septa cross them from one series to those on either side. In ihe 
long axis of each ridge is a slender wall which I’eaches upw ards 
to within a millimetre of the free denticulate septal edge. Tht‘ 
septa project at right angles to the wall on either side of it ; 
and on their vertical edge are stout nodular projections, which 
are recognized on the upper part of the septum where it joins 
its fellow over the wall as simple dentations. The nodular pro- 
jeotiouB may he seen to unite with corresponding structures on 
the sides of the slender lamellar columella. This has a thin and 
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lobed free upper edge, and it is seen in the axis of the serial 
corallites. 

The endothecal structures are plentiful, but delicate, arched^ 
and thin. One set of dissepiments stretches from one septum 
to its neighbour on either side in the same serial corallite, and 
another set is parallel to the flanks of the columella, and extends 
from it between the nodular points, and comes in contact with 
the free vertical edge of the septa. The closing of the inferior 
parts of the interseptal loculi and of the space between the septa 
and the columella is perfect; and as the coral grows upwards 
and outwards, there is a succession of floors of arched dissepi¬ 
ments formed. The columella is essential, and arises from the 
endothecal base, vrhence spring the walls and septa. 

In this instance the epitheca clearly acts as a base of growth, 
like the solid theca of some compound corals. Its structure 
resembles that of the protective epitheca which is seen cover¬ 
ing the walls of many simj)ie corals | but it is denser within, and 
yet is very readily removed by force. 

PORiTEs LTJTEA, Q,my ^ Gaimard^ Toy, de VAstrolabe^ ZoopK 
1838, p. 249. 

This species is one of the incrusting forms of Forites, or, 
rather, it has a well-developed epitheca on its large base which 
covers the substances on which the coral rests, and to which it 
adheres more or less. 

It is a low form; and the specimen under consideration is 
4 inches long, 2 inches broad, and 1 iuch high in the centre. The 
edges are thin, and the base is concave, so that the coral is an 
elongated flat dome in shape. The corallites are about | millim. 
in breadth, and there are therefore a vast number of them in the 
corallum. 

It is perfectly evident that all the corallites could jiot arise by- 
gemmation from one parent, and that nearly all do arise directly 
from the base of the corallum. 

There is no sclerenchyma made up of a layer of highly trabe¬ 
cular tissue which might act as a base for the corallites to spring 
from. On the contrary, they arise from the upper surface of 
the epitheca, which was therefore their basal structure when 
they commenced growth. Subsequently many did bud on their 
flanks; but the majority simply grow vertically, or in a slanting 
direction. 


28 ^ 
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Q-eEUS Leptastejea, Milne-JEdioards ^ J‘ules Haime. 

This is a genus typical of incrusting and solid Aporoae AstrseidiB, 
and the species are very well characterized by their tiuck inter- 
corallite walls and iutercorallite tissue. In a species from Mergui 
many scores of corallites of 5 or 6 millim. in height covered the 
uneven surface of a piece of conglomerate; and it is evident that 
although extracalicular gemmation occurs in a few instances, the 
majority of the corallites grew side by side from a basal structui'o, 
and usually upwards in a vertical line. The base is not a wall, 
but a very thin epitheca; and there is no true wall. 

There is no doubt that this epithecal replacement is very 
common in the incrusting species of most genera; and the 
peculiar increase of the corallum is at first by growth from the 
common epithecate basal expansion and then by gemmation from 
the wall of the corallite. 


On the Auditory Ossicles of Mhytim BtellerL By Alban Doean, 
E.E.G.S. (Communicated by Professor W. H. Flowee, 
E.E.S., E.L.S.) 

[Bead December 20,1888.] 

In a recent monograph contributed to this Society and published 
in its Transactions*, I described the characters of the auditory 
ossicles of the Mammalia, having succeeded in procuring for the 
purposes of descriiDtion and study a very large series of these 
little bones, which now constitute a special collection, preserved 
in the Museum of the Eoyal College of Surgeons of England, It 
was only with regard to a very few species indeed that I was com» 
pehedto rely upon descriptions found in the works of compara¬ 
tive anatomists; for w^here the vast resources of the College, 
kindly placed at ray disposal by Professor Flower, failed to en¬ 
lighten me, I generally succeeded in borrowing the desired ossicles 
from other collections* In describing the ear-bones of the Sireuia, 
however, I had to rely entirely on description in the case of 
tina^ my source of infoi’mation being a paper by Claudius entitled 
“ Das Gehbrorgau von Ehiftina Etelhri^'' published in the ^Me- 
moires de TAcademie des Sciences de St. Petersbourg/ 1867, 
Claudius describes the malleus very clearly; hut ever since the 
publication of my own monograph,! have been seeking an oppor- 

* “ Morphology of the Mammalian O^ioula auditue,’^ Linn. Boo. Trans. 2nd 
set. i3ooiogy,Tol. i, pp. 871-497, pis. 58-64, 
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tunitj of examining an actual specimen. Tlirougli tlie courtesy 
of Professor P. A, Smitt, of Stockholm, Superintendent of the 
Collection of Mammalian Skeletons in the Swedish Department 
of the recent International Pisheries Exhibition, I have been 
enabled to examine the malleus of the Bhytina obtained in the 
‘ Vega ’ Expedition. The skeleton in question formed a conspi¬ 
cuous object in the Exhibition. By taking the specimens of 
mallei of JSalicore and Manatus to the Swedish Department, I had 
an opportunity of comparing the bones and of making measure¬ 
ments. I have also been able to inspect the right ossicula in situ 
from a specimen kindly lent to Professor Flower by the Commis¬ 
sioners of the Dnited-States Department of the same exhibition. 

The malleus in the ‘Vega’ skeleton only exists on the left 
side, and is firmly fixed to the tympanic bone by a very stout pro¬ 
cessus gracilis over 3 centimetres in length. It resembles the 
malleus of ManaU^s rather than the same bone in Elalicore, The 
body, as in the second genus, is very bulky, and well-developed 
anteriorly and internally ; in JBLalicore the body is much smaller, 
the manubrium forming almost half the bulk of the bone. Bulky, 
however, as. is the body of the malleus in Bhytina, the manubrium 
forms a larger proportion of the entire ossicle than is the case in 
Manatus. 

The manubrium in Bliytina is, I find, of a different character 
from the same process in Manatus \ nor does it resemble that of 
JEalicore. In all three genera a groove separates the root of the 
manubrium, superiorly from the body; this groove is relatively 
faint in Bliytina. In this extinct species the outer border of the 
manubrium forms a very wide and perfectly regular curve directed 
outwards. This border is very narrow, though well separated 
from the sides of the manubrium by sharp edges ; the tip is hardly 
dilated. The inner border is distinctly sharper than the outer: 
in this point Bhytina agrees with Mali core ; whilst in Mmaius 
the corresponding border is exceedingly blunt. 

The manubrium in the malleus of the American specimen has 
been broken off inferiorly, or worn down by the action of water *, 
and bruised at its upper angle; though that angle with the upper 
border is still well marked and straight compared to the same 
border in Manutm. The inner border is sharp, and bears a notch 
prodneed apparently by injury. The length of the entire manu- 

* The plates accompanying Claudius’s work (Iog. eit) represent a malleus 
with the manubrium worn down in the same manner. 
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briiim in tliis specimen from the American skeleton is I’Qcentim., 
nearly 1 centim. less than in the ‘Vega’ malleus. In other 
respects the mallei from the two specimens are very similar. 

In my monograph, when describing the manubrium of Mmiatus^ 

I wrote:—“ The upper border is very sharp and narrow ; it forms 
a semicircle, and projects against the membraua tympani in the 
live subject; the outer border is short, and its margins, united 
above, diverge but little towards the extremity; its surface is 
concave vertically, and slightly convex horizontally 

Careful examination and comparison of the manubrium in all 
three genera lead me to believe that what I termed the upper 
border in the manubrium of Mcmafus is in reality only the upper 
part of the outer border, A small projection vrhere this border 
joins the body of the malleus above represents a suppressed 
upper border. What I termed the outer border is, properly 
speaking, only its spatulate termination, sharply deflected from 
the superior portion of the same border. 

The upper border of the manubrium, then, is obsolete in 
mtus. In Halicore “ it is very broad .... and shar 2 :>ly bordered 
from the sides; externally it runs into the outer aspect by form¬ 
ing a prominent bold convexity instead of a processus brevis ” t. 

In the upper border of the manubrium is quite distinct, 

running for nearly half a centimeter from the body of the malleus 
to the outer border, from which it is separated by a very distinct 
“processus brevis,” This in itself gives the malleus oi Bliytina 
a far more generalized character than can be detected either in 
Mknatm or in JECalicore. It is a distinct apj)roach in form to the 
long scythe-like manubrium of many ruminants. 

Eeturning to the body of the malleus, it appears oven bulkier 
than in Mamtm. It bulges more posteriorly than forwm^ds, 
whilst in the Manatee the anterior projection is greater, as the 
appended measurements will show. The processus gracilis is 
much stouter than in Mamtm^ The articulated surfaces ai’O 
very deep, and of the Manatm typej. The incus is as in 
natus^ the body is equally shallow and wide, and the crura ax’e 
very divei’gent. This bone occupies the same position to the 
malleus as seen in the other Sirenia. 

The following measurements will give some idea of the hulk of 
* Jjoc> cU. p. 468. t Zoc* cit p. 466. 

f 2:here is no peg-lilke process below the superior £acet, lihe that which I have 
seen in Manatm amemanm, but never found in M, semyaUmis, 
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the malleus Bhpim. The ‘ Vega ’ sj^ecimen, being the more 
perfect, has been selected for this purpose. 

centim. 

Antero-postevior measurement of j Rhytina ,,.. T8 

malleus (root of manubrium to > Manatus .... T8 

root of processus gracilis).. .. ) Halicore .... 1*1 

Measurement from manubrium 1 Rhytina .... 2*5 

to most internal part of body V Manatus .... 1*8 

of malleus . ) Halicore .... 1*3 

j Rhytina .... 2*7 

Length of manubrium .< Manatus .... 1*8* 

I Halicore .... 1*5 


The incus, both in the ^ Vega ’ and the American specimen, is 
very similar to the same bone in Ilmiatiis. The body is shallow 
and wide between the crura. There is not the prominence behind 
the upper and more posterior of the two lower facets so conspi- 
cuons in Halicore ; so that the posterior part of the body is not 
larger than in the otherwise much shfiialler incus of JECalicore. The 
upper fecet is wider and deeper than in Mamlus^ but, as far as I 
could judge (not being able to disarticulate the bone from the 
malleus), of much the same shape. Its dimensions were as fol¬ 


lows :— 

Distance betwen Depth of body to 
extremities of point of 

crura. proc. brey, 

Rhytina. 2*4 1*5 

Manatus . 1*6 1*2 

Halicore . 1*6 1*0 


(As it is difficult to fix a precise root ” to the processus brevis, the 
“ depth ” is taken from the highest part of the body to the extremity 
—that is, to the point of ankylosis—of that process.) 

Lastly, in the American specimen the stapes existed. It fell 
out of its place in examination, which proved convenient, as will 
be seen j moreover it was readily replaced. In shape it is very 
similar to the stapes of Manatus senegaUnsis, The head is 
equally well developed, and bears an almost circular articular 
surface 0*5 centim. in diameter (0*4 centim. in Manatus), As in 
Manatus^ also, both crura are long and hardly divergent; both 
also are crooked; the anterior, too, is the straighter, and is much 
thinner in proportion to the posterior than even in Manatus^ 
The posterior crus is very bulky, and bulges higher up than in 
Mamins ; the thickness of this crus encroaches upon the aperture, 
which is therefore much smaller proportionately than in the 

* The greater curyiug of the manubrium in this Sirenian, compared with 
Bhgtimt must be taken into account, as the extremities are thereby approxi* 
mated. 
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Manatee, and is situated lower down or closer to tlie foot-plate. 
This plate is proportionatelj broader than in ManaiuB ; so (as the 
appended measurements prove) it is as wide as the widest expanse 
of the crura. 

The following measurements (in centimeters) show that Wiy- 
tina possesses a stapes absolutely larger than that of any other 
animal. It must be remembered that the ossicula of the Sirenia 
are bulkier than those of the Cetacea. 


Rhytina. 

Vertical Greatest breadth 
measurement, across crura. 

... V9 0-9 

Breadth of 
foot-plate. 
0*9 

Manatus.. .. 

... 1-6 

0-8 

0-6 

Halicore. 

... 1*0 

0*5 

0*6 

Balaena mysticetus . 

... 1-11 

Crura expanded regu 

- J 0*5 

Balmnoptera Sibbaldii 

., 1-0 

larly to foot-plate. 

10*7 

Eiephas iudicus. 

... 0-6 

0*4 


In conclusion, it may be said that the malleus of 'Rhytma is 
larger than in Manatiis ; and therefore it is the largest and 
bulkiest malleus to be found in tbe whole section of the animal 
kingdom where such a bone exists; that in the characters of its body 
it resembles Manatus rather than Halicore ; and that in the manu¬ 
brium it differs from the other Sirenia, and is far more generalized. 
The incus is of the Ilanatm type % and so is the stapes, which is 
also the largest and bulkiest stapes to be found in any animal. 

In the appended drawings I have placed the mallei of Rhytima 
and Mamtm in the position best adapted for showing the differ¬ 
ences in the manubrium. 



A. Malleus of BtdkrL B. Malleus of Mmiatus americmuB. Botk 

natural size and outer aspects. 0. Stapes oiRhyiina^ natural size, The lettering 
applies as follows:— a.s, articular surface; processus brevis; proeeBSiis 
gracilis; cmm, external surface of manubrium. 

* The body of this bone is bulkier in MacrorUnus than in Bhytim; but the 
crura are slender as in other allied Seals. Hence Bhytim exceeds every living 
animal in the size of all its ossicula. 
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The Sypopus Question, or the Life-History of certain Amriiia. 

By A. D. Michael, P-LB., F.R.M.S. 

(Bead January 17, 1884.) 

[Plate XV.] 

The Acarina are so little known in tkis country, tliat it iB neces¬ 
sary to commence by stating wkat a JEEypoims is, and wliat are 
the questions concerning it. 

In 1735 de G-eer^ noticed, for the first time, on the House¬ 
fly {Mmca domestica) a tiny red mite, with an oval body enclosed 
in a chitinous carapace; and having, in lieu of any ordinary 
mouth, a minute membranous tube, apparently closed, but fur¬ 
nished with two setm. The two anterior pairs of legs were tliiek 
and well-developed, hut the fourth pair terminated in long seta 
instead of any claw or sucker, resemhling in this those of tlie 
Itch-mite (Sarcoj^tes scahiei), 

Linnaust adopted the description of de G^eer, and called the 
creature Acarm muscarmi* 

Greoflkoyt also found what may be presumed to be the same 
thing 5 he called it “the brown fly-mite.” 

Hermann§, in 1757, found upon the ventral surface and legs 
of a Searabcem larva and the larva of Osmoderma eremita^ a 
large number of small red-brown mites, with short legs and 
spines to the tarsi; these he called Acarus sjpimtarsus. His figure, 
looked at by the light of our present, somewhat wider, knowledge, 
leaves no doubt of the analogy between this and de Geer’s 
species. 

Sehrankll in 1781 gave a description of a small mite which he 
found upon a male G-amams (Mb Acarus crassi^es), mA. which 
he called Acarm acarorum. This, again, is evidently an allied 
creature. 

Dug^sIT iii 1834 found, on a Mister, a minute mite which he 
regarded as being identical with Hermann’s Acarm spmifarsm* 
He created the genus for it, and he included in the 

same genus de Geer’s Acarm muscarun and also Lyonnet’s pou 

* Be 6-eer, toL riii. p. 115, pi. vii* figs. 1,2, 3. 

t ‘ Systema Haturse.’ 

} * Histoire des Insectes,’ t, ii. p. 624. no. 6. 

§ *M4moir0 Apt4rologique' (Strasbourg, 1804), p. 87, pi. vi. fig. 6. 

I * Enumeratio insectorum Austrise * (Augustse Vindelicorum), p. 524, 

% Ann. Sei. Xat. 2® s4r. t. i. p. 37. ■ 



S72 


MB. A. D. MICHAEL Olf HTPOPI, 


de timagon. He noticed the singular mouth with two setje; and, 
in his list of genera, he piit a <][uery whether it was a larva. 

Dufour^^^*, in 1839, added two species to Duges’s genus; one he 
found living in closely packed groups on the head and thorax of 
Coleoptera of the genus JB^eronia, and these he called Hj/jfopm 
feroniamm', the other he found upon Diptera of the genus Sajpro- 
7 n^sa, and called JSypopm saprmnysarum. He evidently regarded 
them as specially parasitic upon the particular creature upon 
which he found them; he also instituted a new genus {Tneho^ 
daciylxbi) for an allied Acarid which he found parasitic upon bees 
of the genus Osmia, 

C. L. Xoclit, in 1843, admits the genus Hypopus ; hut in his 
great work he only gives one species, although, in his later work, 
he transfers others to the genus, one of w^hich clearly does not 
belong to it. He also originated a third genus (Homopm) for 
two creatures which he found upon field-mice and squirrels, and 
which he at first classed among Dermaleicli% but wliich do not 
appear to differ malerially from Hufour’s Tnchochcfyltts. 

DujardinJ, also in 1843, found on the wing of a bee a small 
mite for which he originated a new genus (Anoetm ); this genus 
he subsequently suppressed, finding it to be simply a JSypojpm, 

GerTais§ next described a new species of Sypop%s^ which genus, 
oddly enough, he joined to Tyroglypihm, without having an idea 
of the connexion subsequently ascertained to exist, and notwith¬ 
standing the great appiarent difference. It must he confessed 
that he also j'oined to it other genera which have not any con¬ 
nexion with it. 

Dujardin|j returned to the subject in 1847-1849; he thou 
made an elaborate study of 'Ryipopxis^ and it struck him that all 
the creatures mentioned above were immature forms and not 
species at all; it was the first time that this idea was put foiward, 
except Duges’s query above mentioned. Dujardiu called atten¬ 
tion to the numerous ventral suckers wliich seiwed the Mypog)i 
as means of attacliing themselves to other creatures on which 

* Ann. 8ci. Nat. % ser. t. si. p. 278. 

t * Dentschlands Grustaceen, Myriapoden und Arachniden’: Begensbnrg. 
(In Panzer’s German Insects.) ‘ Uebersicht des Arachnidensystems ’: Nurn- 
herg, 1S39-43. 

I Ann. Sci Nat. 3® s^r. Zool t. ii. p. 245, 

I * Suites a Puffon ’; Apteres, t iix. p. 280. 

j| Ann. Sci. Nat. 3® s^r. Zool. t, xii. pp. 243--250, 
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they were parasitic; he observed the absence of mandibles, and, 
as he considered, of any mouth whatever, and of any reprocliiotivo 
organs or anus. He obseryed that some U^popi^ immediately 
before the ecdysis, contained within their skin, and eomplt‘tely 
filling it, an Acarm different from themselves, and possessed of 
chelate mandibles and paljn ; finding them in company with 
Graniasids, and in places where Gamasids were found, ho came to 
the conclusion that Blypopxis was a young form of Gammim. 

Eurstenberg, in 1861 in his work on the Sarcox>tida3 of Mam¬ 
mals, figures and describes an Acarid, which he considered as 
belonging to Koch’s genus Homopus, and which Gwilt had found 
in immense numbers on the skin of a roccntly-stuffed elephant, 
for which, not very suificieiit, reason he calls it IIomopxfB elepkautis. 
It is not quite clear why Eiirstonberg deals with it at all, as ho ex¬ 
pressly says that, although a parasite, it is not an Itch-mito 5 pro¬ 
bably it was because Gerlach held a different opinion and called 
it ‘‘ SymUotes elephantk f but, having dealt with it, Eiirstenbei’g 
gave a very different description of its mouth-organs .from what 
other writers had given for Kypopm\ ho described maxills 
divided into two equal parts and placed between three-joiiited 
palpi. Eiirstenberg carried his measurements to the 4th place 
of decimals of a millimeter. 

Claparedef was the nest contributor to the literature of Eypo>- 
pus, in the year 1868; he may certainly have the credit of first 
connecting Bypopus in an intelligent manner with Tyroglyphus, 
although GtTvais had classed them together. ClaparMe found, 
on liyacinth-bulbs, &e., w’hat he considered to be a new species 
of Tyroglyplms, He had it in great pi’ofusion, kept up his obser¬ 
vations for three years, and bred large numbers of the creatures, 
which he called Tyroglyphus Dujardinii*, but he never found a 
male, all the specimens he noticed were females. He did not find 
any Gamasids, but ho did find great quantities of JBypopi, and 
moreover he actually saw some nymphs of Tyroglyphm, which 
closely resemble the adult, cast the skin and produce, not a per« 
feet Tyroglyphus, as the other nymphs of the same species did, 
but a Bypopus* Ho never could see any eggs in a Bypopus* 
Claparbde’s observations were absolutely correct, but the de¬ 
duction which be drew from them was that Bypopm was the male 
of Tyroglyphus* Claparede took the opportunity of attacking 

* ‘Die Kratzmilben von Menschon nnd Thieren’ (Leipzig, 1861), p, 208. 

t « Studien an Acariden,” Zeifcsclir. mss. Zool, 18 Band, p. 445. 
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Fiirstenberg’s JEComo'piis^ wHcli lie declares to be wrongly de¬ 
scribed, and to be an ordinary E^popus, 

Olaparede’s suggestion that Eypopiis was the male of Tyro- 
glyphm was practically disproved before bo made it, for, while 
Clapar^de was studying this Tyroglyplius, be was not aware that 
Professor C. Eobin and Dr. Pumose were doing tbe same thing; 
they published their papershortly before Claparede’s. They 
called the species T. eclimopsis^ which name must stand. They 
did not deal with Hypopus, which they apparently did not trace 
as being connected with the life-history, but they did find the 
unquestionable male of the species, 

P. Megnin took up the subject in 1873, first in his memoir 
upon Tyroglyplius Tostro-serratm’\^ and afterwards in his memoir 
on Eypopus% ; and his labours were rewarded by the Prench 
Academie des Sciences with the Thore Prize of 1873, His may he 
said to be the present theory. 

Megnin experimented upon Tyroglyplus rostro-serrafm and 
T, mycophaguB^ both of them species found by him in immense 
quantities on mushrooms {Agaricm campestris) ; he bred his 
creatures in cases, supplying them with pieces of fresh mush¬ 
room from time to time. He found that when the mushrooms and 
cages got dry, his TyroglypU disappeared, and were replaced by 
swarms of Eypopi ; when moisture was added, the Eypopi disap¬ 
peared, and the TyroglypU were again in great quantities. Spe¬ 
cimens which he kept in separate cells appeared to he almost 
inert, and adhered motionless to the side of the cell, but when 
moisture was added, these Eypopi turned into nymphs of Tyro- 
glyplim. The construction which Megnin put upon these facts 
is, that Eypoptts is a form into which nymphs of Tyroglyplim 
change, when, through dryness of the atmosphere, or other 
causes, there is a difficulty in their continuing to live as Tyro-^ 
glypU, and that it is a provision of nature to insure the preserva¬ 
tion of the species, by carrying it over periods of drought, <l;c.; 
he also saw tbe Sypopiis inside tbe nymph of Tyroglyplim just 
before the ecdysis, as Claparede had done. 

Megnin also attacks Eiirstenberg—declares that the latter’s 
mouth-organs w’-ere pure fancy, and spealcs very strongly against 

* Joum. de I’Anai et de la Physiol (Bohin’s), 1868, Ho. S (May and June), 
t Comptes Eendus Acad. Sc. Hat. 1873, 2® ser. pp. 129 and 492; Journ. 
de TAnat. et d© la Physiol (Bobin’s), fc. ix. p, 369 (1873). 
t Ibid.t.x.p. 226 (1874). 
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such exercises of imagination. He regards Kypopusy KomopUy 
and Trichodactylus as being all similar things, and as having the 
power of remaining without any nourishment during the whole 
period of their existence in this stage, and this view he supports 
in a special paper on the subject* * * § . 

In a subsequent memoirt^ Megnin extends his view of the 
nymphs of certain Acarina assuming a hypopial condition in 
order to preserve the species under adverse circumstances, so as 
to include the case of certain Acari found in the cellular tissue 
of birds by Giuseppe GeneJ, Charles Eobertson§, Montagu||, 
and IFilippo de Mlippilf, w'hich the last-named writer called Hypo^ 
dectesy but which Megnin considers to be the hypopial nymphs 
of feather-feeding Sarcoptidse {FterolicJim falciyer), 

In one of his latest works** Megnin states that Dufour’s Hypo- 
pmferoniamm is the hypopial nymph of Tyroglyplim rosiro'^ser-- 
mtus (Serrafor ampTiibius), M%nin, and that the Acarm spini- 
tarsus of Hermann is the same as JEomopm elephantis^ Piirsten- 
berg, and is the hypopial nymph of the common Cheese-Mite 
{Tyroglyplim siro). He does not say how the last fact was as¬ 
certained ; and in his memoir on Hypopus^ above quoted, ho states 
Hermann’s spinitarsus to be the hypopial nymph of his Tyroglp’- 
pirns mycopliagtis. 

Mr. Tatemttj in 1872, figured and described, under the 
name of Acarellus musceSy a creature which is a Hypopm^ and 
which he is of opinion that he took from the abdominal cavity of 
a dead flea. 

Andrew MurrayJ J, in November 1876, entered vigorously into 
tbe dispute. He does not seem to have made any personal ob¬ 
servations, but be elaborately discusses almost all the above- 

* siir les Hypopesloiim. de I’Anat. efc de la Physiol. (Bobin’s), 

t. X. p. 225 (1874). 

t Les Acariens parasites du fcissu cellulaire, &c., des Oiseaux/' ibid. t. x?. 
p, 120 (1879). 

I ‘ Breyi eenni su im Acaridio del genero dei Sarcopti che vive sulla Btrix 
fiemmea : * Torino, 1848. 

§ Microscopical Journal, Feb. 1866. 

jl Mem. Wernerian Ifat. Hist, Soc, 1808, voLi, p. 170. 

^ *‘Note zoologiche 1. Hypodectes nuovo gener© di Acaridi,” in Archi? per 
la 2ool., r Anat. e la Fisiol. fasc. i. pp, 54-60: denova, 1861. 

‘ Les parasites et les maladies parasitaires ^: Paris, 1880. 

ft Monthly Microsc. Journ. 1872, p. 263, pi. xl, 

II ‘Economic Entomology, Aptera^: London, 1877. 
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named authorities, and finally comes to a totally now conclusion, 
viz., that HijpoptiB ia a ferocious predatory parasite, and that it 
eats its way into the body of its victim, and then devours its 
whole internal parts, only leaving the skin. He quotes the 
example of EliipipJiorus paradooum, to show that a creature may 
be an external parasite at one period of its life, and an internal 
one at another. 

Notwithstanding Megnin’s exposition, some aearologists of 
eminence continued to consider Hypppus as a separate adult 
creature, and continued to frame new species and genera for 
newly discovered hypopial forms. Profs. G*. Canestrini and E. 
F. Fanzago’s Qhironemus,^' —afterwards changed to Tarsonemm^, 
because the former word had been already employed for a genus 
of fishes—consists of HypopL Dr. P. Kramer’s female Den* 
droptusX appears to be the same thing. Canestrini and Fanzago 
also preserve Dufour’s genus Tricliodactyhis^. The Lalidophorm 
talpce QfKrtimev also appears to be a hypopial form||. In the 
last-named paper Kramer also described aiiotlier very singular 
parasite of the Mole, which he called Dygmepliorm epinoBiiB^ which 
has an immensely developed monodactylo claw to the front leg, 
and somewhat rudimentary mouth-organs; he described the male 
only. K. Canestrini subsequently added a new species, mesem-* § 
hrinoe^^ to Kramer’s genus Fygmephorm. 

Gr. Haller, in 1880, published a paper** upon Acarina parasitic 
upon Tnvertebrata, in which is a summary of existing writings on 
the subject, and in which, although he does not record any special 
observations of his own upon the point, he suggests that the 
hypopial form is a “travelling-dress” for Tyroghjplms^ to enable 
it to endure the journey from one fungus, &c., to another, which 
would sooner or later he rendered necessary by the drying or 
destruction of the fungus. 

* ** Huovi acad ItalianiAtti Soc. Teneto-Trentina cli Sei. Hat. vol. v. Tase. u 

t “ Htiovi aean Italiani,” ser, 2, ibid. 

t *' TJeber Beudroptusp Archiv fiir Haturg, slii. Jahrg. (187G), p. 108. 

§ “ latorno agli aeari Italiani,” Atti E. 1st. Yeneto di sci., lett. ed arti, son 0, 
vol iv. p. 137. 

j| *‘Zwoi parasitisch© Mfiben des Maulwarfs,” Archiv fiir Katurg. adiii. 
torg. (1877), p. 248. 

^ “ OontribiizioBe aUo studio degli aeari parasiti degli insetti/^ Atti 8oc. 
Yeu.-’Trent. di Sei. Hat. vol. vii. fasc. ii. (1881). 

** ‘ Di© Milbeu als Parasiten der Wirbcllosen ;* Hall©, 1880. 
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finally, in 1881, A. Berlese pnbliahed a paper^ in which he 
in the main agreed with Megnin, but went somewhat further, 
asserting that Kramer’s IBygmepJiorusi^Vii^ not an adult form, that 
Egpopus took no nourishment, and was entirely without buccal 
or anal apertures, that its labium was a tactile organ, and that all 
Acarina which had rudimentary mouth-organs, and w^ere with¬ 
out buccal and anal openings, were hypopial forms. Tliis paper 
is complicated by the author’s exceptional views as to poly¬ 
morphism, &c. 

These are the principal records; but Mr. J. S. Macintyre in¬ 
formed me that he also has seen Tyroglyphi turn into Eypojgi^ 
although I am not aware that he has published his observations. 

I have not attempted an exhaustive abstract of any of the 
above-named papers, many of which are lengthy, but have simply 
sought to set out, in as few words as possible, such parts as are 
essential to an understanding of the aim and results of my own 
observations 5 and also, to some extent, to draw attention to 
what has been done by others. To summarize the literature, 
eight different suggestions are before the public as to what a 
Eyjgopus really is j these are made by the writers whose names 
are set opposite to the respective explanations, viz.:— 


1. Hypopus is a separate family of adult Acarina 


2. Wypopus is an immature stage of Gamasus ,,,, 

3* Mypopus is an itch-mite ..... 

4. Mypopus is the adult of both sexes of some 

species of Tyroglyphns . .. 

5. Hypopus is the male of Tyroglyphns . 

6\ Mypopus is the ** cuirassed heteromorphous udven^ 

titious nymph of &c., appearing only 

for the distribution and preservation of the species 
under adverse circumstances .. 

7. Mypopus is a ferocious parasite, sometimes ex¬ 

ternal, sometimes internal, which ends by entirely 
devouring its host from within, leaving only the 
skin ..... 

8. Hypopial form is a travelling dress... 


"Writers before 
Duges; also 
Koch, Dufour, 
and some pre- 

^ sent authors. 

Dujardin. 

Gerlach. 

Gervais. 

Clapar^de. 

Megnin, Berlese, 
&e. 


Andrew Murray. 
Halier. 


It is the correctness or error of these diverse opinions that I 


<*Indagim suH© Metamorfosi di alcuni acari iusetticoH” Atti B. 1st. 
Veneto di soi., lett. ed arti, ser. 6, vol. viii 
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have eudeavoTired to ascertain; but first let me say a few words 
as to what a JSypopus is like. 

There are several forms of Hypoj^us, differing more or less from 
each other, but to take a typical kind, such as Dufour’s fero- 
niarum, it is an estremely minute Acarid, rarely more than 
’25 millim. in extreme length, which presents, at first sight, some¬ 
what the appearance of a miniature Limulus without a telson, 
its whole dorsal aspect being entirely covered by a nearly hemi¬ 
spherical, chitinous carapace, concealing cephalothorax and ab¬ 
domen, and coining to the ground all round when the creature is 
quiet. The two front pairs of legs and the long setes at the ends 
of the fourth pair project somewhat when the animal is walking, 
bjut can be entirely withdrawn under the carapace, and usually 
are so. The mouth-organs are very rudimentary, consisting, it 
is asserted, of a mere hole, covered and closed by a flap, and from 
which projects a tube of moderate length, getting finer towards 
the distal end, where it is said to be closed, and which tube ter¬ 
minates in two long bristles, which do not pass within the tube, 
and cannot, it is said, he regarded as maxillae. The ventral sur¬ 
face is covered with a soft integument, and bears numerous 
suckers, chiefly near the posterior part \ by these suckers the 
creature adheres to the polished, chitinous surfaces of Insects, 
Gamasids, &c. 

The three front pairs of legs terminate in a double claw, and 
caruncle or sucker; the fourth is without either, and terminates 
m very long bristles, like the hind legs of Barcoptes scaliei^ but 
larger in proportiou; this is probably what deceived Gerlach, and 
led him to consider it an Itch-mite. The chitinous carapace is 
frequently su-fficiently transparent to allow the form of tho crea¬ 
ture to be seen through it. 

‘Fot some two or three years I had carefully watched Tyro-- 
glyphi in confinement in small glass cages, under favourable and 
unfavourable conditions, hut my efforts were chiefly directed to 
Tyroglyphis dro and longior^ and I did not succeed in getting any 
hypopial forms fsom them, nor in seeing any thing that would 
elucidate the question. In 1881, however, I came across a quan-* 
tity of^ Megnin’s Tyroglyphm mycopTiagus\ I soon found that, 
with this species, there was not any difficulty whatever in re¬ 
peating his experiments. The nymphs readily turned into 
Myp(^% and the Hypopi returned to the form of nymphs of the 
Tyroglyphm^ in each case by an ecdysis j and I was able to secure 



OB mE-HISTOBY OE CEBTAIN ACABIKA. 


879 


and preserve microscopical slides, mounted during the progress 
of the change, and showing the Ey^o^m forming, or formed, inside 
the Tyroglyyhm nymph, which I still possess. This appears to 
be sufficient to answer Andrew Murray’s view that Eypopm is 
an internal parasite; because, firstly, the Ey^gopm is very nearly 
as large as the Tyroglyphus from which it emerges, filling up the 
whole interior, which seems highly improbable with a creature 
which cannot grow inside; for we never Bee young Eypo^i 
smaller than their fellows either within the Tyrogly^hus or living 
free. All the Sypojgi of the same sort which are found are about 
the same size. Secondly, we never, by any chance, see a Hygopus 
within the larva or within the adult, only within the nymph; 
although the difference between larva, nymph, and adult in Tyro- 
glypTius is very slight. Thirdly, we never see two Eypopi within 
the same Tyroglyphm, although, when the Eypopm has emerged, 
we often find numbers ectoparasitic upon the same Q^amasm^ 
insect, &c. T'ourthly, the emerging of the Eypopi is preceded 
by an inert period, just as the ecdysis is in most Acarina, 
[Fifthly, the Eypopm, when it emerges after the ecdysis, leaves 
behind it the cast sMn quite clean, and without any torn par¬ 
ticles of internal organs adhering to it; in fact, in the ordinary 
state of the exuvia of Acarina and insects. Sixthly, the mouth- 
organs of Eypopm are not in any way fitted to consume the 
solid tissues of its host. Seventhly, the Eypopm returns to the 
Tyroglyphm-lotm after the next ecdysis. 

If these considerations dispose of Andrew Murray’s sugges¬ 
tion, as I think they do, they also dispose of the view that 
Mypopus is a distinct creature; for that could now only be sus¬ 
tained if Murray’s view were received; otherwise the evidence 
of OlaparMe, M4gnin, Berlese, MacIntyre, and myself, who have 
all actually seen the change, would probably be accepted as 
sufficient to prove that the form is a stage in the life-history of 
Tyroglyphm, 

Ciaparede’s view, that Eypopm is the adult male, was practically 
answered by Eobin and Eumose; and it will, I think, be found 
below that it is even more effectually disposed of by my own 
observations in 1882, which would also answer G-ervais’s idea. 
There therefore only remain Megnin’s and Haller’s explanations. 
My observations decidedly confirmed M^gnin’s view, that the 
true Eypopm is a heteromorphous nymphal form of Tyroglyphm, 
and possibly of some allied, or other, genera. 

liim. jouBw.—zoonoex, von. rm. 
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It remained to "be seen whether I should he able to verify his 
conclusions as to the causes of the transformation. For this pur¬ 
pose I allowed the cell to get dry, but I did not thereby obtain 
any increase in the number of although I did find a very 

great diminution in the number of Tyroglyjpli% which died oif, as 
the moisture became insufficient, until they disappeared altogether. 
Upon redamping the cell more larvse and young nymphs soon 
made their appearance from the eggs which the previous adults 
had laid, and older nymphs from the were found tindei’- 

going ecdysis ; but this occurred gradually, not all at once: the 
Hyipopi did not vanish suddenly, nor were fresh adults to be 
found until they had grown. It must be I’emembered that I did 
not introduce fresh fungus into my cells as Megnin did. 

This experiment of allowing the cells to dry, or partially dry, 
w'as repeated several times, but alw^ays, practically, with the 
same results. It w’ould seem, therefore, that desiccation or other 
unfavourable circumstances, will not necessarily cause Tyrogly^hm 
nymphs to change into Ey^o])i more rapidly than they would 
otherwise have done. 

In the spring of 1882 I resumed the subject. I was staying 
at a farm-house where they had an old-fashioned chaff-house 
adjoining the stable: this was not kept in the well-swept 
condition usual in modern stables, hut the chaff and dehris of 
the fodder were allowed to remain in a pile on the brick floor, 
which was aiwnys rather damp, and altogether the conditions, 
were as favourable to TyroylypMs life as can well be imagined— 
warmth, moisture, and abundant food w'ere there, and, conse¬ 
quently, the chaff was teeming with life; Tyroghjphi were sw'arm- 
ing, Q-amasids were there in quantities preying upon tliein, and 
minute Uiptera and their larvae, Myriapoda, <&-c., were abundant; 
but Eypopi also tvere in great profusion, and continued to be so, 
and to attach themselves to every living insect or Qainasid which 
came into the chafl’. It was evident, therefore, that the most 
favourable circumstances did not prevent the Tyroglyplms be¬ 
coming a Hypop%is. The principal species of Tyroglyphm were 
T. fanned^ 21 mycopliagiis, and Megnin’s 2! rostro-^sermim (sub¬ 
sequently called ^errator antpldUus by him, Ehyllosioma 
immm by Eiamer^, and Mistiostoma pectmmm by Oanestrini 
and Berleset)* 

* ** Beitrage zur Haturgeschichte der Milben/* Archiv fiir U^aturgesoh. xlfi. 
Jahrg. 1876, p. 30. 

t acari,” Atti Soc. Tein-Trent di nat, voL vifi. 18SL 
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Tile hot-bed for cucumbers at the same place, -wbicb was made 
up from the stable-manure, and which presented equally favour¬ 
able conditions, swarmed with JBEypopi, which covered every 
small dipterous insect that emerged from the hot-bed. 

I now endeavoured again to try the converse experiment. I 
collected a number of Tyroglyphi and placed them in two kinds 
of glass cells, viz.:—1, the small cells which I use for breeding Ori- 
batidsB, which are covered up by a glass plate, and in each of which 
I only put one or two specimens, so that I can watch and know 
each individual; 2, the other, the larger cells (small dissecting 
troughs), which I use for breeding Gramasidse, where the cover 
is pierced with a few small holes, with muslin over them, so 
placed that they can be made to communicate with the interior 
of the cell or not as desired, by moving the cover: in these cells 
a number of specimens can be placed if it be wished. I now 
tried similar cells, each with a number of Tyroglyphid^, and, when 
they were breeding freely, allowed one cell to get dry and kept 
the other in proper hygrometric condition. J did not find that 
I got more Bypopi in the cell that dried than the other; on the 
contrary, I got more Bypopi where breeding was under favour¬ 
able circumstances, and, consequently ymmg nymphs more abun¬ 
dant; but I did find tliat as the cell dried the Tyroglyphidse 
retired into any hole or shelter which afforded a pros]>ect of re¬ 
taining moisture. Thus I kept a small piece of blotting-paper in 
the cell in order to damp when more moisture was required, for 
actual water must not be put in in drops on the glass, or the 
Acari will drown. As the cell dried, I sometimes found that the 
Tyroglyphi all got under the blotting-paper, and I could not see 
one of them; but if the drying process were stopped short of 
what would destroy life, and j&esh moisture added, they soon 
came out again; if fresh moisture were not added they died, and 
were not seen again. The Bypopi endured drought bettor, but 
if it were continued, they died also. I repeated these experi¬ 
ments several times, but always with the same result. This may 
possibly account for the way in which Minin’s Tyroglyphi dis¬ 
appeared and Bypopi appeared when the cell got dry, and the 
former reappeared on adding fresh fungus, in his glass cages con¬ 
taining strips of fungus. However that may be, I did not suc¬ 
ceed in producing or hastening the change to Bypopus by drying, 
either in the larger cells, or in the smaller where I could watch 
the individual Acarm, 


29^ 
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At this time Eypopi were numerous in moss in the neighbour- 
hood. In April (1882) I took two similar specimens from moss, 
and placed them alone in a small glass cell AYith blotting-paper. 
In a few days they became inert, and one changed into a Tyro- 
gly^pTim nymph, leaving its exuvinm on the blotting-paper. The 
other soon afterwards did the same. Early in May one of the 
nymphs underwent ecdysis, and became an adult Tijrogly^Ms ; 
about the 13th of May the second became inert, and shortly 
afterwards changed to an adult Tyroglyphus, 

One thing that became evident in breeding the Tyroghjfhi and 
Hy^opi was that the full-grown nymphs of the former did not 
change into the latter, but that it was the young nymphs that 
changed, and that the change occurred always at fche same stage 
of the life-history. It appeared to me, with those species which I 
have observed, that the change occurred at the second nymphal 
ecdysis, and the hypopial form continued until the following 
ecdysis: this probably accounts for the small size of the Eypojpm 
compared with the adult Tyroglyplim, 

I found, by carefully watching individual specimens, that they 
do not all turn into Eypopi during the course of their life-history, 
but, on the contrary, most proceed from larva to nymph, and 
through all the > nymphal ecdyses, and become adult, without 
assuming a hypopial condition j but that, whatever be the con¬ 
ditions under which they are kept, Sypopi will keep appearing 
if the species be one where the Bypopm is easy to breed, and if 
youi^ nymphs be present. 

Another matter which I was careful to watch, was whether 
both sexes or only one assumed the hypopial form, as it might 
he possible that, although CiaparMe was wrong about their being 
adult males,"they still might be a form confined to one sox. I 
therefore watched this in cells into which I had put several 
Mypop% but not any other Aearina nor ova. I found that the 
Tyroglyphi which emerged from the hypopial skins were of both 
sexes 5 the female predominated, but not more than it usually 
does in Amrim. 

What, then, is the reason of this hypopial stage ? It seems to 
me that it is simply to facilitate the distribution of the species, 
BO that the Amrus may lay hold of any small living object that 
comes within its reach, and be carried to “ fresh fields and pas¬ 
tures new,” which it could not otherwise reach. It is manifest 
that, being carried by such creatures as bees, flies, &c., which 
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deliglit in hot sunshine, a thing which kills most Acari, the 
hypopial condition, which enables this creature to endure greater 
heat and absence of moisture than the ordinary T^ro^l^pJms-ioTm 
can survive, must be of advantage to it. 

It may be worth consideration whether the travelling of 
Hypopi may not be the explanation of Tyroglyphida appearing 
suddenly in places where they have not appeared before, and 
where their presence is not desired or its cause understood, a 
matter very troublesome occasionally in a household. A fly or 
a bee would not be suspected, and may convey a few small, 
almost invisible Sypopi, which would soon become adult, and 
then multiply with great rapidity. Another instance may be 
the frequent appearance of mites {Tyroylypirns entomologicus) in 
collections of insects; two or three specimens, if they became 
adult, would soon produce a quantity of Tyroglyplii, which 
would greatly injure the entomological preparations, and these 
two or three specimens might often be adhering to the insects in 
the collection when introduced, and pass unnoticed, being con¬ 
cealed by hairs &c. Mypopi often remain a long time in that 
condition; I have had them over three months. 

It now remains to consider Dufour’s Trichodaciylm, It has 
been mentioned above that, n 1839, this naturalist instituted a 
genus, thus named, for a creature resembling JBCypopm, which he 
found on bees of the genus Osmia, Dufour’s figure and descrip¬ 
tion show the regular Hypopm rostrum and the first three pairs 
of legs, similar to each other, somewhat long, of nearly equal 
thickness throughout, and terminated by a long, slightly curved, 
double claw. The fourth pair of legs are clawless, and terminate 
in long setss in the true Mypopm fashion. Dufour’s figure and 
description are rather slight. 

In 1875 Prof. A. L. Donnadieu published ^ an elaborate and 
careful treatise upon this species (as he considered) and on an 
Acarid found by him upon Xylocopa mohcea^ which he names 
Trichoiaetylus Xyhoopim. These creatures have the fourth leg 
terminated by one or three ?ery4ong setse, according to species, 
in the "Hypopus manner, like Dufour’s TricMmtylm, In Donna- 
dieu’s specimens, however, the first leg is much thicker than the 
others, and is terminated by a very large and remarkable single 
claw, apparently formed for holding hairs, and greatly resembling 

^ **Beoh©rches anatomiqiie et zoologiqu© sur 1© genre Triohodactyle,” 
Ann, Sci. Nat. 5® Zooh t. x* pp. 69-86. 
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the claw of Fediculus ea'piiis. The second and third legs ai'e also 
tei'minated by single claws, but less remarkable in size and form. 
Donnadien says that Dufour has confounded the two species, and 
that, probably from the imperfection of his instruments, he has 
misdescribed tbe creatures in many respects, and in particular as 
to the legs, where, in addition to other errors, he has described 
double claws instead of single. Donnadieu’s Acarids had a soft 
closely-wrinkled skin resembling Barcopfes^to which genus he con¬ 
siders to to be allied, although it is not subcutaneous. 

Donnadieu describes both sexes, and gives details of the repro¬ 
ductive organs and of the mode of copulation: he describes the 
maxili®, mandibles, lingua, &c., and gives excellent drawings of 
the whole. 

Dnjardin considered that Bufour’s Triehodact^lm was the same 
as Sypopits^ and, in spite of Bonnadieu’s details, Megnin, Ber- 
lese, and others have maintained that the two so-called genera 
are identical, and that consequently TficliodaGtyh^s consists of 
immatoe forms, and not of species at all. I am not inclined to 
offer an opinion as to what Bufour’s species is upon the evidence 
of his paper alone; but I am indebted to the kindness of Prof. 
Bonnadieu for the loan of the only two specimens of his two species 
which he still possesses, and the examination of them has decidedly 
led me to the conclusion that they are not Eypopi^ but are adult 
creatures, and that, as far as I can judge, Bonnadieu is right in 
considering them to be somewhat allied to Barcoptes, Whether 
they be identical with Bufour’s species seems to me a more 
doubtful question. I may mention that Bonnadieu’s species are 
very much larger than any Eypopi which I have ever seen. I 
did not receive them or come to the conclusion that they wore 
good species, until after I had had the advantage of making the 
investigations referred to below upon Mr. George’s bee-para¬ 
sites. 

In April 1879, Mr. 0. P, George, of Kirton Lindsey, published 
a short account of an Acarid which he found the previous year para-- 
sitic upon the Gamasidse which were infesting the Queen humble- 
bees, particularly JBombm mryinalis^ j he says he supposes it 
must he a Sypopus (whatever that may be).” The whole of the 
eephalothorax of this creature, whieh is far the largest portion of 
it, is covered by a polished, chitinous carapace, extending greatly 

* On the Mite of the Humble-Bee, Soieuoe Gossip, vol. xv. 

pp. 81,82 (1870). 
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beyond the body (PL XV. figs. 3-4) ; the abdomen, however, pro¬ 
jects behind this carapace, and is decidedly segmented, a most 
exceptional thing in adult Acarina, although sometimes found in 
larvse. The first leg is much enlarged, and is provided with a 
great, single,holding-c]aw, exactly like Donnadieu’s Tricliodaotyli^s 
Xylocopice^ but, oddly enough, the second and third legs have 
didacTjyle claws, like Dufour’s figure, which was considered an 
error. The fourth leg is terminated by long setse, as in Sypopus, 
TnclwdactyltiSj &c. 

When this account appeared I, like its discoverer, imagined it 
to be a H,ypopm^ and I have ever since been desirous of investi¬ 
gating its life-history, greatly with the view of assisting to decide 
the Kypoptis question. It was not, however, until the spring of 
the present year (1883) that I succeeded in obtaining healthy 
living specimens in sufficient numbers to enable me to carry out 
the research. This year, however, partly from my own captures 
of humble-bees, and partly from the supplies of living specimens 
sent me by that excellent collector Mr. E. Bostock, of Stone, I 
found myself in a position to pursue the subject. 

Mr. Q-eorge apparently regarded his so-called Eypopm as 
strictly a parasite of the G^masus which lived on the bee, not as 
a parasite of the bee itself. I, however, soon found, when I had 
an ample supply of material, that quite as many existed on the 
bee as on the Gmnamsi my first hope therefore was that I 
might keep the bee alive with the whole united-happy-family of 
Gama$id<s, Hypopi^ «&c. I was unfortunately entirely unable to 
do so under any conditions which would enable me to watch such 
small creatures as the Mypopi % I therefore had to abandon this 
idea, and limit my ambition to keeping alive such Gamasids as 
bore Mypopi, which I knew that I could do. In the meantime, 
however, I had found several solitary specimens of the supposed 
Myp{^m in moss, where I was searching for Oribatidne; these 
were not parasitic upon any thing, and it therefore struck me that 
possibly the Mypopi might Hve in a cell without, any host, 
tried, and found that they lived very well for a considerable timej 
and, as hereinafter stated, I ultimately found that, when I had 
discovered suitable food, they lived quite as well without any host 
as with one. I did not employ any of the Mypopi found in moss 
for my investigations, for fear of confusion of species, but con¬ 
fined myself strictly to those found on the bee or on the Gamasidae 
infesting it. 
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Having got my creatures to live, the next step was to watch 
the life-history, and observe what this particular Sypopim turned 
into. I expected to see it turu into Tyroglyplim^im^l started 
several cells with living Hypopi, the cells being divided into three 
series, dijBPerently treated. In series 1 I put only JTypopi wliich 
were on the bee itself; in aeries 2 only Gramasids bearing 
Sypopi ; in series 3 both separate Hypopi (as in series 1) and 
Gamasids (as in series 2). I placed my captures under what 
seemed to me the most favourable circumstances; but, to my 
annoyance, they obstinately refused to turn into any thing; they 
lived a considerable time, were tolerably active, but eventually 
died, and no information was obtained: this was specially true of 
series 1. As to series 2 I found that the Hypopi which I had put 
in loose soon got on to the Gamasids, occasionally as many as 
six upon one Gamasid; but in the same series, and in number 8, 
I also found the converse, viz. that the Hypopi gradually left 
the Gamasids and wandered about loose. I now became afraid that 
if the Hypopi turned iuto TyroglypJi% or any thing similar, the 
Gamasids would eat the adults and I should not see them; there¬ 
fore I gradually removed from some of the cells the Gamasids 
which no longer bore any Hypopi, Another source of difficulty 
existed with those cells which contained Gamasids ; in order to 
keep these Acarids in health I have found it best to feed them on 
cheese-mites {Tyroglyphm swo), as I do not know any equally 
suitable living food which can be procured so easily. I thought 
I should be sure to know 51 siro from mj thing that the Hypopi 
might turn into; hut it was possible they might be so alike that I 
might not distinguish them. Eegularly feeding the Gamasids with 
cheese-mites is rather laborious; so in one cell I tried the effect 
of putting in a minute scrap of cheese for the cheese-mites to 
breed in. Coming to examine this cell on 22nd April, 3883,1 
found, to my surprise, that ail the Hypopi had left the Gamasids 
and were grouped together on the cheese. I removed the 
Gamasids, and then gently lifted some of the Hypopi off tlie 
cheese. I found below them a number of almost globular, milky- 
white eggs, which struck me immediately as being different from 
cheese-mites’ eggs. Of course the supposition immediately pre¬ 
sented itself that the supposed Hypopi were not Hyp(^i at all, 
but were adult creatures, and had laid these eggs. This, however, 

. required a good deal of confirmation. I removed the eggs and 
placed them in a separate cell, without any other Aeari, I 
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examined this cell on the 28th April, and found that the eggs 
had mostly hatched, and that the cell contained a number o£ 
hexapod larvse which were unknown to me; all the three legs 
had didactyle claws. This creature is described below and is 
figured at PI. XY. fig. 1. These larvae grew rapidly, and on the 
1st May I found that some had become inert and had swollen up 
into mere shapeless lumps, as is common with the Acarina before 
the ecdysis. I expected to see an octopod nymph emerge from 
this inert creature, but on the following day (May 2nd) two so- 
called exactly like those caught on the bee, emerged 

from the inert larvse, and more subsequently emerged. I found, 
however, that some, when they emerged, were very different from 
the supposed Hypo;pi, and were not creatures enclosed in a hard 
carapace any more than the larvae had been. This puzzled me, as 
it appeared as if it must be the nymph, and as i£ I had missed 
that stage in the other specimens Prom what I subsequently 
observed, however, the supposed nymphs appear to be the males, 
although so very different from the females as not to be sus¬ 
pected at first. This male is described below, and figured, PI. XV. 
fig. 2. 

This creature has the posterior part of the abdomen covered by 
a brown shield-shaped plate, which makes it very conspicuous 
amongst the larvse; it also has the hind legs very thick and 
peculiar in form, but they are terminated by setae, not claws nor 
suckers. It is smaller than the adult female, and even than the 
larva in its final inert, swollen condition. "While I imagined this 
to he the nymph I put several specimens, in many instances, into 
separate cells, hoping to see them change into adults. Ifothing of 
the kind, however, took place; they lived for some time, and then 
died, but without change. In the meantime, however, I began 
to observe that, among those which had not been separated, one 
of these supposed nymphs, with the brown abdominal plate, was 
frequently attached to a white inert larva, the singular hind legs 
of the nymph grasping the larva, which the nymph dragged about 
with it wherever it went. At last this became so general that 
there was hardly an inert larva in the cells that was not in the 
possession of one of the brown4ailed forms* These facts, 
taken together, naturally led me to the conclusion that I had 
probably really got the male, not the nymph; and an examination • 

* This appeared more probable, as the nymphal stage occurs m almost all 
other Acarina with which I am acquainted. 
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with a view of ascertaining this soon led to the discovery of a 
comparatively large, chitinous organ, helovv the brown shield¬ 
shaped plate, which closely resembles the penis in many Bpeeics 
of Sarcoptidm parasitic on birds, as, for instance, J?roctoj)hf/llodes 
ffhndarims, which are the very creatures where a similarity might 
be expected to occur. I feel no doubt, therefore, that this is 
the male; but, from tbe varying position in which the inert larva 
is held, I do not look upon the process as actual coition, but 
rather as a holding possession with a view to coition immediately 
the adult female should emerge, possibly before the chitinous 
carapace had time to harden. I do not, in this, rely on the 
fact of the inert form being immature; as in the above-named 
case of F, glandarinus, and in other members of the Analgiuse 
(Dermaleichi), the male always copulates with a female which 
has not undergone the last eedysis nor assumed its final form. 

The inert larva, when it is dragged about hy the male, generally 
has the wholly or partly formed adult female showing plainly 
through the semitransparent larval cuticle. 

I had observed that the cheese vanished slowly, even in those 
cells which did not contain any cheese*mites, and that what; I 
will, for the moment, still call the Bypopi, for want of a better 
name, were very much about it. I therefore afterwards tried it in 
breeding, and found that they throve well where it was. Utilizing 
this, I placed some of those which I had just bred from the eggs 
into a separate cell, and I succeeded in getting them to lay eggs, 
and in rearing these eggs through their whole life-history, as I 
had done in the first instance; and this I repeated through several 
generations, always with the same results, and without tlie 
assistance of any bee or Gamasm* 

I have never seen either the larva or the male upon the bee 
or tbe Gamasm^ only the adult females; this is not aliogeihor 
exceptional among Acarina^ as in many Q-amasidae the females 
and nymphs are parasitic, either temporarily or permanently, 
although the male never is so. 

I think that the above detailed experiments prove that this so- 
called ffypopm of the G^imams of the humble-bee is a separate 
adult species, fairly forming the type of a distinct genus. I 
propose to call it “ JDlspanpes hombi ” 

* Decidedly the nearest ally is Kramer^s Tygmephmisi the rostrum, body, and 
a large portion of tke general arrangement is strikingly similar, but the great 
diterenoe in the fourth pair of legs, the absence in Tygm^hrm of the ohiti- 
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I believe that it •will be found ttat this is not a single species, 
but is ratber the type of a considerable genus. I bave found 
a number of females closely resembling those of D» bombi, but so 
very much smaller that they can scarcely be the same, as inter¬ 
mediate sizes do not occur. I have also found in moss a very 
small species which appears to have the adult female, male, and 
larva, which is dragged about by the male, all having a sufficient 
similarity to D, bombi to justify their being included in the same 
genus. The adults are usually of a bright green colour, some'what 
varied occasionally with yellow and black, the colour being greatly 
communicated by tbe food. I hope to describe this more fully 
on a futoe occasion, and in the meantime would call it pro¬ 
visionally Dispao^ipes viriclis, I have also found other creatures 
which will, I tliink, have to be allotted to the same genus. 

To summarize the results of my observations, it apj^ears to 
me;— 

1. That true Efypopi are not adult animals, but are a stage in 
a life-history. 

2. That they are heteromorphous nymphs of Tyroglyphm and 
some allied genera. 

3. That it is not all individuals that become Hypopi, but only 
a few. 

4. That the hypopial peiiod takes the place of that between 
two ecdyses in the ordinary life-history. 

5. That, in those species which I have examined, the hypopial 
stage commences with the second nymphal ecdysis. 

6. That the change to JECypopiis is not caused by unfavourable 
circumstances, and is not any extraordinary or exceptional cir¬ 
cumstance, but is a provision of nature for the distribution of 
the species occuiTing irrespective of adverse conditions. 

7. That, in the present state of our knowledge, we can no more 
say why one nymph becomes a Eypoptis and another docs not, 
than we can say why"one ovum produces a male and another a 
female. 

8. That Mypopi are not truly parasitic, but o’nly attach them¬ 
selves to insects, &c., for the sake of conveyance, and that they 
do not confine themselves to any particular insect, but adhere to 
any suitable moving object, 

nous hood covering the front part of the body of the female, and other things 
would, I think, prevent both species being properly included in one genus. I 
think Berlfise was in error in considering Fyg7n0gh</irm to be an immature form. 
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9. That the osternal form of Hypopm is a protective provision 
given to some Acarina which have to be distributed hj attaching 
themselves to insects or otlier creatures, which will expose them 
to heat and draught that would kill them, were it not for this 
protection; and that the protective dress may be given either to 
immature or adult creatures. 

10. That the creature which I have called Dispc^ripes hombi is 
an adult aud a separate species of which the females only have 
assumed what may be called the hypopial dress, and are parasitic, 
probably as a means of conveyance. 

11. That there appear to he other species of the same genus. 

12. That probably Donnadieu’s bee-parasites are adult species 
as he says, but that it is not absolutely certain that they are 
identical with Bufour’s Tnchodactylm. 

Order ACIEINA. 

Suborder Thao heat a. 

Family Mtobiadje. 

Q-enus Dispaeipes. 

Charaoteristm of the Genus ,—Legs dissimilar* First leg terminated by a 
single claw, without caruncle, and second and third legs by a double claw, 
with or without a caruncle, in both sexes. Fourth legs much thickened, 
terminated by very long setae without claw or caruncle \ setse different 
in the two sexes. Anterior part of female entirely hidden beneath a 
ehitinous carapace. Rostrum articulated to cephalotborax, and bearing 
four rod-like projections j other mouth-organs rudimentary, or very 
slightly developed. 

Bispabipes eombi, gen. nov. Plate XT. 

Male (fig. 1). Average length, about '22 mm. 

• „ breadth, about ‘12 mm. 

„ length of legs, 1st pair, *11 mm. 

„ „ „ 2nd pair, *10 mm. 

„ „ „ 3rd pair, *11 mm. 

„ „ „ 4th pair, *07 mm. 

Colour semitransparent white, with a yellowish shade in parts. 
A large shield-shaped space at the posterior end of the notogaster 
brown. The excretory organs show through the dorsal surface, 
forming a large, opaque, white mark. 

^(ctwre rough and leathery, not hard nor ehitinous. 



OE MEE-HISTOET OE CEETAIIir ACAEIKA. 


891 


General form an elongated diamond, with curved sides. 

Cephalothorao} and adtdomen. Eostrum very small and colour¬ 
less, articulated with the cephalothoras; sides almost parallel; 
two short rod-like or tubular projections from the anterior 
border of the rostrum, and two similar, but rather larger, inserted 
in a notch in the side of the rostrum, like palpi. No demarcation 
between cephalothoras and abdomen; hinder portion of noto- 
gaster covered by a brown, chitinous, shield-shaped plate, not 
quite coming to the edge of the abdomen; the soft parts out¬ 
side the plate ragged in outline and bearing a few short, clear 
spines. Notogaster bearing four rows of very large serrated 
spines. No part of the creature covered by any carapace. 

Legs of 5 free joints ; there is also a large basal portion which 
may be an epimeron, or may be equivalent to a fixed coxa. 
First pair articulated to the anterior margin, gradually diminished 
in thickness towards the distal extremity ; every joint bears one 
or more whorls of large spines; there are several on the tarsi; 
which are terminated by small single claws on long straight 
peduncles, with a very large serrated seta above it and another 
nearly opposite. Second and third legs articulated at the side of 
the body, slightly below; somewhat similar in shape to the first 
pair, but tarsi more curved, and terminated by a didactyle claw, 
with caruncle ; setse smaller than those of the first leg, but the 
penultimate joint of the second leg bears a curious curved 
chitinous projection on the outside and a strongly pectinated 
seta on the inside. Fourth legs short, but very thick, curved 
inward, ending bluntly; no claw nqr caruncle, but two long 
setsB not quite terminal, the upper one being the longer. There 
is a large spike on the inside of the penultinate joint directed 
downward and backward, and a curved chitinous projection on 
the outside, as in the second leg. A few other setae on the legs. 

The ventral surface shows a median chitinous ridge, or sternum, 
with four transverse ridges or apodeniata running to the epimera 
of the legs, and forming the skeleton. These divide the body into 
eight spaces, each of which bears two or more clear spikes. 

The penis is long and straight, and is seen in the median line 
below the shield-shaped plate. 

Female (figs. 2, 3). 

Average length about *26 millim. 

Average breadth about *22 millim. 
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Average length of legs—1st and 2nd pairs about *06 millim.; 
3rd and 4th pairs about *08 millim. 

Colour. Yellowish cMtinous-brown, of medium tint. The 
white excretory organs show through the dorsal surface, as in 
the male. 

TewUre. Ohitinous, hard, and polished, particularly the an¬ 
terior part of the carapace, which is slightly transparent. 

General form oval, but so short and broad as to be nearly 
circular. This form varies a little, not only in different spe¬ 
cimens, but in the same, according to the action of the muscles, 
the lateral parts of the carapace being slightly flexible. 

The whole of the anterior part of the body is covered by a 
semilunar buckler, greatly resembling that of Limulm. This 
buckler projects far beyond the body both anteriorly and laterally, 
and extends as far back as the insertion of the 4th (posterior) pair 
of legs. The three anterior pairs of legs are entirely covered by 
this buckler when the creature is at resfc, and almost covered by 
it at other times. The portion of the body posterior to the in¬ 
sertion of the 4th pair of legs is also covered by a projecting 
carapace; but this, instead of being fused into one mass, is 
clearly divided into three segments. 

Ce^lmloihoraso. Small, much more distinctly divided from the 
abdomen than in the male. Eostrum shorter, broader, and more 
ehitinous than in the male; it is nsnally carried folded down 
against the ventral surface. The mouth-organs, which are diffi¬ 
cult to make out, appear less rudimentary than those of the 
male. The anterior pair of rod-like projections have become 
more substantial organs. 

The abdomen^ although much smaller than the carapace, is large 
in proportion to the cephalothorax; it approaches the circular 
form, but on the veutral surface bears a thin, colourless, Bliioid- 
shaped plate, more plainly seen at its anterior than its posterior 
limit, the anterior angles projecting and coveiing the insertion 
of the third pair of legs. 

There are two rows of colourless spines on the dorsal surface 
of the carapace, which may stand upright or lie backward; a few 
similar spines nearer the edge, and two smaller pairs near the 
posterior margin. There is a sternum, apodemata, and epimera, 
forming a skeleton on the ventral surface, as in the male. 

The first two pairs rather the shortest, the first pair 
tliicker than any other (except the basal joint of the fourth). 
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The first leg (fig, 6) has the tarsus and penultimate joint fused 
into one considerably enlarged mass, as in FygmepTiorus, termi¬ 
nating anteriorly in a clear, chitiuous projection, which carries 
an extremely large, sharply-bent, monodactyle claw, without 
sucber or caruncle. The enlarged terminal joint has a thinner 
ridge on its upper surface, bearing two very long hairs or spines, 
with two laurel-leaf-shaped pieces and a short spike between 
them. There are two strong curved hairs on the underside of 
this joint, and a few similar on the other joints. The second and 
third pairs of legs have the tarsus terminated by a didaetyle claw, 
with a small caruncle between the ungues. These legs are 
abundantly haired, but there is not any hair which attains sp>ecial 
prominence. The fourth pair of legs (fig. 9) have the first (basal) 
joint very thick and long; the other joints diminish in size 
regularly and rapidly. The tarsus does not bear any claw or 
caruncle, but terminates in two extremely long and powerful 
setae, of which one is straight and the other curves towards it; 
the same joint bears three other curved setm, which are smaller, 
but sthi large, and there are one or two setae on the other joints. 

The whole body is attached to the dorsal carapace by a mem¬ 
brane, which covers the ventral surface and lines all parts of the 
carapace. 

The alimentary canal shows plainly from the dorsal aspect. It 
consists of a long oesophagus, forming a slight ingluvies at the 
posterior end; a valve divides this from an almost globular ven* 
triculus, from the posterior end of which proceeds the hind gut, 
very obscure, and almost entirely or quite hidden by the opaque- 
white excretory organs which overlie it, T'rom these last-named 
organs a straight median passage may easily be traced to the 
anus, which lies at the posterior edge of the carapace (ventral 
surface). 

From the ventral aspect a main tracheal trunk may be seen on 
each side, proceeding from the rostrum and running nearly 
straight backward below the alimentary canal, and there are 
important tracheae supplying the legs <fec. 

All fche internal organization can be seen much more plainly 
in the female than in the male. 

harm. 

Colourless^ semitransparent. Texture smooth, almost polished* 
General form elliptical, margin lobed. The creature shows 
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segmentation very clearly. Eostrum oblong, almost square, hardly 
seen from above, being mxich folded down on the ventral surface; 
it is also very retractile, capable of being almost entirely with- 
d.rawii into the camerostomiim ; it bears two pairs of short setse, 
but these do not spring from a tube as in There are 

a few smaller hairs. The dorsum is nearly covered by three 
transparent chitinous plates, slightly imbricated; they do not 
reach the lateral margin, and are rounded towards it. The first 
plate bears tw’o pairs of large serrated spines slightly curved. 
each of the other plates bears one pair. There are two smaller 
similar plates on each side, each plate bearing a similar spine. 
Beyond these plates the margin is membranous; this part is 
wide posteriorly, and divided into large lobes all round. The 
posterior termination of the abdomen is a retractile lobe or seg¬ 
ment, bearing two pairs of very long curved spines, of unequal 
length, the shorter being the thicker and most strongly serrated. 

The legs are about half the length of the body, approaching 
conical, almost straight; coxae thick; joints gradually diminishing; 
tarsi slightly curved when seen from the side; from that view 
they end very bluntly, and all three pairs are terminated a 
strong didactyle claw on a slender peduncle. Two very long 
flexible setae are inserted near the distal end of the first tarsus, 
shorter ones on the other legs; all the joints have several shorter 
spines. The creature is very mobile, and can lengthen and shorten 
its form considerably. 

The egg is almost globular, milky-white, and without any con¬ 
spicuous markings. 

DESCEIPTIONf OE PLATE XT. 

Dispxeives bombi. 

Pig. 1. Larva. Dorsal view, x 400. 

2. Adult male. Dorsal view, X 200. 

3. Adult female. Dor-sal Tiew, X150. 

4. Adult female. Venti-al wevr, X 150. 

6. Tarsus of first leg of male, side view, X 600, 

6. Pirst leg of adult female, X 800. 

7. Olaw of same leg (from witliin). 

8. Ungues and caruncle of second leg of adult female. 

9. Fourth leg of adult female, X 600« 
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On some Structures liable to Variation intbe Subfamily Aston- 
giacese (Madreporaria). By Stuabt 0. Hidley, M.A., F.L.8., 
Assistant in the Zoological Department, British Museum. 

[Read 21st February, 1884.] 

(Plate XYI.) 

It is one of the chief functions of Zoology (as distinguished from 
Comparative Anatomy) to bring together the (essentially) like 
and to separate the (essentiaDy) unlike. The question, What 
constitutes essential similarity and dissimilarity ? is one of the 
earliest problems which confront the zoologist, and, if not satis¬ 
factorily solved, will prove a stumbling-block at every turn; it 
is, moreover, as applied to the lower terms of our classification, 
viz. genera and species, a question with which d priori considera¬ 
tions have very little to do, and which can only be satisfactorily 
solved, as a rule, by study of a tolerably extensive series of the 
very genera and species to which the problem is to be applied. 

Perhaps in no group is it more necessary to bear these facts in 
mind than in the Madreporarian Corals. The constantly decrea¬ 
sing value placed upon certain structures, viz. tabulae, coenenchyma, 
and epitheca, and upon the number 6 as an index to the septa 
for group-distinction, illustrates the truth of this. In the fami¬ 
lies Turbinoliidse and Oculinidse the characters derived from 
the presence or absence of the numbers of the pali, from the 
structure of the columella, and (but to a less extent) the condi¬ 
tion of the costm, form leading points for generic and specific 
diagnosis. In that group of the great family Astrseidm, as at 
present constituted (Milne-Edwards and Haime), which probably 
shows the closest general resemblance to these families, viz. the 
Astrangiacese, the columella, costae, and pali form lobes represent- 
ing physiologically the pali, inasmuch as they frequently exhibit a 
similarly advanced development, and have been naturally resorted 
to for purposes of classification But the object of this paper 
is to show that, whatever may be the value for classification of 
the corresponding parts in the Turbinoliidse and Oculinid% they 
must be employed with great caution in the zoological study of 
the Astrangiacese. 

* Bee Duneau, Proc. Zool. Soo. 1876, p. 439 j Verrill, Bull. Mus. Comp. 
JSool. i: p* 47, Trans. Oonn, Acad, i p. 525 et se^,; Milne-Edwards and Baime, 
Hist. Hat. Oor. ii. pp. 606-620. 

mKK. JOURK.—ZOOIiOOY, VOX.. XVli. • 30 
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The facts on which I base this argument will be found in the 
following descriptions of two species of ^liyllangia. I had been 
led to examine these species closely for the purpose of identifying 
some specimens lately added to the national collection; I found 
that they were somewhat “critical” species, and that one of 
them was incorrectly identified in the collection; and that, 
further, certain of the characters on which stress had been pre¬ 
viously laid by describers of species proved remarkably unstable. 
For these reasons I now give descriptions of two series of speci¬ 
mens illustrating these two species. 

PnxiiLANOiA PAPUENSis, Btuder. (Plate XVI. figs. 5-10.) 
Phyllangia papuensis, Stvder^ MB. Ah. Berlin, 1877> p. 642. 

The specimens consist of fragments detached from an old anchor 
at Amboyna by Mr. H. 0. Forbes, and presented by him to the 
British Museum. Studer’s description of specimens from the 
Solomon Islands difiers from them in a few points, viz. the inferior 
diameter of the calicles (4-5 miilim., the largest of the present 
series examined is 7 miilim.), and the small paliform lobes. 
He describes the columella as small, consisting in some cases of 
only one to three short pillars. 

in. the Amhoyna specimens the basal stolon is moderately 
thick, the corallites are 8-9 miUim. in greatest height, the pri¬ 
mary septa in large calicles rise 1 miilim. above the wall of the 
cup 5 it is the largest calicles which have the thinnest primaries ; 
septa of a fourth cycle may he present on one side of some systems 
of a calicle. The central (columellar or pseudo-columellar) mass 
is usnally composed of one roughly j^ointed, prominent, central 
column (the columella s. str.), and of six to ten erect similar 
paliform lobes ainsiug from the inner margins of the primary and 
some secondary septa, and of subjacent contort, rather coarse 
trabeciil88 uniting them to the columella: these traboculce may (i.) 
either be evident from above, the paliform lobes and columella 
forming inconspicuous points on their upper margins, or (ii.) these 
structures may project boldly from the trabeeulss, or (iii.) the tra- 
beculm may be disguised and the spaces between them concealed 
by the extension between the trabeculae, lobes, and columella of 
a calcareous lamina, uniting the whole into a dome from wliich 
the lobes and coIumeEa arise as pinnacles (see figs. 7-9). 

The eostsB are broad, flat, subequal, and granular, and extend 
in bold sweeping curves, sometimes rising into quite prominent 
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ridges and bending at sharp angles between the calicles. The 
calicles are circular or slightly subcircular, maximum diameter 
7 millim. Tertiary septa dentate above; all septa with approxi¬ 
mately vertical inner margin; surfaces of the first three orders 
in a few cases sparsely and finely granular. 

Increase of the colony takes place by gemmation, either (a) from 
the sides of older corallites, the interseptal cavities of the older 
and younger being (in some cases at any rate) in communication ; 
(h) from the basal stolon (see fig. 10). 

I would call special attention to (1) the variability of the cen¬ 
tral columellar mass in large corallites from (i.) a continuous dome¬ 
like calcareous mass from which the columellar pillar and the pali- 
form septal lobes rise prominently, to (ii.) a sjDongy aggregation of 
plicate laminas, the upper margins of which are scarcely resolvable 
into distinct columellar columns and paliform lobes; in other 
words, from the pa;pillose to a trabecular type ; and (2) to the 
variation in the source of the gemmation, viz. from the stolon to 
the sides of the calicles; MM. Milne-Edwards and Haime state 
that in this group the former mode alone obtains. Verrill (Tr. 
Conn. Ac. i. p. 525) has already pointed out that in Astrangia 
both methods occur. 

PhtIiLAHOia nisPEESA, Verrill^ var. (Plate XYI. figs. 1-4.) 

Phyllangia dispersa, Verrill, Bull, Mm. Comp. Zool. i. p. 47; Trans. 

Conn. Acad. i. p, 532. 

In a specimen coating the umbonal region of a bivalve shell 
from deep water, Malacca, in the National collection, the common 
basal lamina is thin; in one case a good-sized corallite rises 
from the lamina in such a way that the wall is continued by 
a gradual curved sweep into the lamina, on to which some of 
the costse are faintly continued; the remaining corallites rise 
abruptly from the lamina, and the costm can rarely be distinctly 
made out to be continued on to the lamina. Although some of 
the calices are of fair size, viz. 5*5 millim. in the greater diameter, 
this wall is very thin, and the maximum height is only 4*5 millim. 
The calicles vary from a circular to an elliptical form, the dispro¬ 
portion of the axes in the latter reaching as much as 11; 9; 
the costss are either (i.) low, extending to the foot of the corallites 
-—^those of the primaries, and sometimes of the secondary septa, 

, standing farther out from the wall than the rest—or (ii.) they are 
subequal, or (in.)they are wanting (on one part of a corallite). The 
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columella is composed of minute, rather contort, and sublaminar 
papillse, to which the interior and inferior terminations of some 
of the secondary and tertiary septa (and rarely the primary also) 
contribute a very thiii horizontal laminar ridge or foot, which is 
minutely dentate in the case of the secondary and tertiary septa. 
This ridge is a “ paliform lobe ” in a most rudimentary condition, 
and in some cases can be called no more than the inward pro¬ 
longation of the lower margin of the septa. The septa occur in 
four cycles, of which the fourth is frequently wanting; the pri¬ 
maries rise nearly 1 millim. above the wall, slope off gradually 
towards the middle of the calicle, and their inner edge falls 
almost perpendicularly downwards from a point which is about on 
a level with the margin of the wall, where the septum is about 
1*25-1*5 millim. wide: the sides are finely striated; the seconda¬ 
ries may project about *3 millim. above the margin, but both these 
and the tertiaries scarcely project inwards at their upj)er termi¬ 
nation at all, but slope off gradually by concave margins until 
they join the columella as above described j the quaternaries also 
project but slightly into the interseptal spaces, and either fall 
almost perpendicularly at once into these spaces, where in some 
cases they may be seen extending a horizontal lamina towards 
the columella at a considerable depth, or attach themselves late¬ 
rally to the adjoining septa. All the septa resemble tissue-paper 
in their thinness, and the secondary, tertiary, and quaternary 
have fine hut prominent granules on their faces; the primaries 
and secondaries and the upper parts of the rest have the margin 
entire; the subhorizontal inner portion of the tertiaries is finely 
dentate. Yerrili’s specimens and those in the British Museum 
from Punta Arenas agree with each other, and differ Irom tho 
Malacca specimens in the granulated (not striated) condition of 
. the primary septa, and the variability in extent of tlie columella, 
and in the occasional minute dentieulation of the edge of the 
primary sejjta. Even allowing for individual difterenccB and the 
possible infiuence of depth, this species must be distinguished 
from papuemis by the inequality of the costa), the minute 
numerous papillse of the columella, and the rudimentary condi¬ 
tion of the paliform lobes. 

I would call attention to two points in this species, viz, (1) the 
variability of the qost® (a) as regards actual prominence, viz. from 
practical absence to moderate development, and (S) as regards 
relative prominence, viz. from a subequal condition to one in which 
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the U23per i^arts of the primary and secondary costte much exceed 
the others; (2) the oecurrouco in some individual coi^allites of some 
teeth on the imu'gins of the largest septa (Verrill gives sub- 
entire piiinary and secondary ” septa as a generic character for 
Fh/llanr/ia^ Tr. Conn* Acad, i, p. 532; and in Astraiidse proper 
the dentation or not of the septal mai’gins is employed by 
Milne-Edwards and Haime to separate the Busmilinae foom the 
Asirseinm). 

The few points above noted being too slight or too variable to 
distinguish the Malacca specimens from those found on the west 
coast of America, the known distribution of P, disperse assumes 
tiio following remarkable condition :— 

Sah. Panama and Pearl Islands, W. coast of America (Verrill ); 
Pimta Arenas, Central America (eolh Mm. Brit.) ; Malacca (colh 
Mm, Brit, eon coll. Belcher). 

The Malacca specimen was (perhaps partly on distributional 
grounds) originally identified as P* papmmk in the KTational 
collection. 

I lay these observations before the Society feeling that it is 
only by careful observation and record of the constancy or incon¬ 
stancy of the different characters in different groups that right 
principles can be obtained for the distinction of genera and 
species. 


DESOBIPTION OP PliATl XYI. 

Pig. 1. Ph^llanffia Specimen firom Malacca* upcn valve of Oairdita, 

which also supports an incrusting Polyzoon. X 2 diam. 

2. 1?h0 samA l^art of the outer surface of a oaliole from this specimen 

showing weH^-marhed costas, X 6 diam, 

3. The same. Part of the outer surface of a calicle from same specimen, 

showing costife merely indicated. X 6 diam, 

4. The same. A calicle from same specimen, as seen from above. X 3 diam. 

5. Fh^Umgict peptmsis. Basal view of two oalicles, from ft?agmenfe of 

colony scaled off anchor from Amhoyna, showing the characters and 
distribution of the dissepiments, X 3 diam. 

3, The same. Part of a colony modified by growth around.a seaweed or 
hydroid stem, x 2 diam. 

7, 8, 9. The same. Three calieles from large colony from Amboyna (fig. 10), 
as seen from above, to show range of variation in the coiumeto mass. 
X 3 diam, 

10^. The same. Pine colony, showing great range in height of oalicles and 
characters of the cokmellar mass. X 2 diam^ 
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Closure of the Oyclostomatous Bryozoa, 

By Arthur Wm. Waters, F.L.S., F.G-.S. 

[Bead 20th March, 1884.] 

(Plate XVII.) 

As my description of the Australian fossil Ohilostomata pro¬ 
gressed, I have known that the Cyclostomata must shortly be 
dealt with, and have looked forward to this with feeling almost of 
dismay, because the Cyclostomata possess so few characters that 
can be used for the purposes of determination. In consequence, for 
some time sections of such Cyclostomata as were available were 
prepared and examined, to see what other points might be used 
for the purpose. Although the results are very small in pro¬ 
portion to the amount of work, yet I shall in my forthcoming 
paper to the (reological Society be able to point out that the 
ovicells ought to be very carefully examined, as there are more 
points of importance than have so far been used, and shall call 
attention to the connecting pores being compai’able with the 
rosette-plates of the Ohilostomata, and giving, by their position, 
usefnl characters. Stress must be laid upon the size of the zooe- 
cial tube, as this, as already pointed out by Smitt, seems to be 
constant in each species. The range in size of the zocecial tube 
is not very great j the smallest being only 0*03 millim., while some 
are nearly 0*2 millim,; hut it is quite exceptional to find zooecia 
more than 0T4 millim., or less than 0*07 millim. 

Besides these, there is another character which has never been 
understood and is quite neglected, and which may possibly be of 
great use; but to what extent, it is impossible to say at present, 
I refer to the position of the closure of the zocecial tube. As a 
correct understanding of it has a most important hearing not 
only upon a large number of living species, but also on several 
groups of fossils, some of which are still of a more or less pro¬ 
blematic character, I am anticipating my descriptive paper by 
dealing with this at present, in order that it may he more 
fully studied from various stand-points by those who have the 
opportunity. 

In the ^ Crag Polyzoa/ p, 110, Mr. Busk speaks of the mouths 
of the tubes ot Mesentenpom being eventually closed by a cal¬ 
careous Hd having usually a minute central perforation. Smitt 
figured the cover with a projecting tubule in what he called 
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BeUcidipora mmimuUtonm^ d’Orb,, but wbicb I afterwards 
named M, dorsalis^ from iN'aples (“ Brj. of Naples,” Ann. <fe Mag* 
Nat. Hist. 1879, iii. p. 278, pi. xxiii. fig. 5), and figured a similar 
eoYer with a projecting tubule; and since then Mr. Hincks bas 
figured tbe same thing in Dictstopora sarniensis Q Brit. Poijrzoa,* 
p, 463, pi. Ixvi. figs. 7-9), and refers to their having been consi¬ 
dered subservient to reproduction ; but none of us fully appre¬ 
ciated that this closure is only a naodifieation of what occurs in 
the zocecial tubes of all Cyclostomata. 

Mr. J. Young, in the ‘ G-eological Magazine ’ (new series, vol. i.), 
called attention to JPol^pora, Carboniferous Bryozoa having the 
aperture nearly closed by a thin calcareous cover with a minute 
opening in the centre. These closures, which are nearly terminal, 
have been thought to be homologous with the radial denticles 
of Glauconome stellipora ; and the existence of this calcareous 
cover in Palaeozoic Bryozoa has attracted considerable attention. 
In “ Eemarks on some Penestellidse,” Manch. Ceol. Soc. 1878,1 
mentioned, as bearing upon the last point, that “ in the Cyclo¬ 
stomata the cells are often after a time closed by a diaphragm, in 
most cases some little distance down the tube;” and further 
examination enables me now to state that the position and the 
character of this diaphragm may be employed as a useful specific 
character. 

The most usual position for the calcareous plate which closes 
the tube would seem to be about the point where the zocecial 
tube rises free from the zoarium. This can very well be seen in 
what I call JEntalophora rngosa, d’Orb., from Naples; and in 
successful sections we cut through this plate and see it as 
figured (PL XVII. fig. 3). In Idmonea the closure is usually 
in about the same position as in JE rugosa^ while in Orida it is 
terminal; and we have seen that in Mesenteripom and some JDia^ 
stoporm it is terminal with a projecting tubule, and in several 
Palaeozoic fossils it is almost terminal. 

Besides the position, we must also notice the character of this 
plate; for sometimes it has one opening, in other species there 
are a number of openings, as figured by Hincks in Dimtopam 
patina^ or there may be only very minute perforations, and it is 
apparently sometimes <iuite closed. 

Mr. P. D. Itonge published a paper in the ‘ Q-eologieal Maga¬ 
zine * (Jan. 1881), “ On the Oolitic Polyzoa,” in which he main, 
tains that certain closures are the equivalents of the opercula of 
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tlie Cliilostomata; but I do not think that there is any necessity 
for dealing in detail with the conclusions that Mr, Longe drew; 
for doubtless he will now consider that it is made clear that tiie 
structure of the movable horny operculum, and the calcareous 
plate across the opening of the Cyclostomatous tube, is very dif¬ 
ferent. I would al^o point out that there are, as far as I have 
seen, differences of shell structure which distinguish the Oolitic 
Chilostomata and Cyclostomata; and a number of characters 
would enable tbe “race Diastoporidas” of Longe, containing 
Diastopora^ JEntalo^liom, Eschetra, and Oellepora^ to be readily 
divided into their two suborders. 

It will be noticed in the Plate (figs. 5 & G) that sometimes 
instead of only one closure there are two quite close together. I 
am not able to give any definite explanation of this ; but it must 
be looked upon as having a very important bearing upon the 
tabulse in Referopora ; and Reteropom having been made the 
basis of comparison with the Montimliporm and allied fossils, 
these tabulsB should be very carefully examined. 

Mr. Lusk, in the ‘ Crag Polyzoa,’ p. 122, speaks of partial 
transverse nearly equidistant septa in Retewpora ; but unless 
properly made sections have been prepared, there is a great chance 
of being misled by appearances, and from fig- 2 of pi. xix. I feel 
no doubt whatever that there wore no tabulae in the part of the 
specimen figured by Mr. Busk, as I believe transparent sections 
would have shown, whereas apparently only a broken surface 
was examined. 

As pointed out f, I have made many sections of Reteropom 
without finding tabulae; and as their presence indicates a stage of 
growth or decay, they will not always be pi^osent. On the other 
handj I have now found closures in a number of cases, usually 
only one in a zooeeial tube; but besides the closures near to 
the circumference, there are sometimes others nearer to the 
centre of the zoarium; but in no case in recent, Tertiary, or 
Cretaceous Heteroporid^ have I found numerous labulm, whereas 
in what Haime calls Reieropora comfera I find the tabulso most 
frequent,just as figured by Haime ('Bry. Jur/pl. xi. fig. 2), and 
they only average about 0*2 millim. apart. 

In Reteropora {MnlticaDe^i) luteralis^ d’Orb., from Eoyan, I find 

^ This term septa has been objected to by Prof*. A. Nicholson; and a protest 
must also be made against the term bperoula for these plates, 

t on thd,0eims Aim. k Mag. Nat, Hist. vi.p. 156 (1880). 
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that one zooecial tube has a double closure (fig. 6), as mentioned 
abo?e; and the same thing may be seen in a BeticiiUpora fossil 
from Aldinga, Australia, which I call B, transennata. 

In a Badiopora from St, Croix these divisions, instead of 
being irregularly placed as in JT. conifera^ occur at longer in¬ 
tervals, and then in the neighbouring zooecia they are frequently 
at an equal distance from the centre of growth, thus forming, 
when slightly magnified, almost concentric lines cutting across a 
number of zocecia. The section of Lichenopora holetiformis shows 
the structure of an Australian fossil, which in its shape and 
general appearance partly resembles Badiopora ; but the way 
in which it grows will be seen to be quite different. If we turn 
to Simonowitsch's ^ Beit. z. Kennt. der Bryozoen des Esseiier 
Griinsandes,’ I think we see both structures ; for in fig. 4, 
pi. i., we seem to have a Badiopora^ while figs. 2 and 3, pL ii., 
seem to represent a Licliempora growing like L. cochloidea, 
d’Orb., or L, holetifomu^ d’Orb.^ and in such cases there is 
probably a basal lamina as in the Australian fossil. 

It certainly does not seem that we can in any way directly 
compare this immovable closure with the movable operculum of 
the Chilostomata j but at the same time the object may not be 
entirely dissimilar. To understand this, we must always keep 
in mind that with the death of the polypide, or perhaps it is 
better to say the absorption, the colony continues its life, and in 
the case of Clailostomata a new poiypide may grow in the zooecium 
recently occupied; but to what extent this is the case in Cyclo¬ 
stomata I do not find any direct observations. Now if each 
zocBoium during its polypideless condition could be choked up by 
the mud deposited from the sea, then the whole colony must 
suffer from the absence of t^e individual polypides which kept the 
living tissue fi?ee, and the death of the colony would result. 

In the Cyclostomata, which are the simplest of the Bryozoa, 
a calcareous partition exists which closes the tubular zooecium, 
and thus protects the colony; whereas in the Chilostomata, which 
are more highly differentiated and, not being tubular, could more 
easily be closed up, there is the horny operculum, which is not a 
sign of death, but is movable, and protects the living poiypide 
and through it the colony. I have already carried this idea 
further and applied it to avicularia (Quart. Journ. Geol. Soc. 
vol. xxxvii. p. 327, and vol. xxxix. p. 425); for the avicularia 
retain their life and power of movement when no poiypide fills 
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the cell, and thus important tissues of the colony are kept in 
healthy contact with the exterior. 

The form of the aperture in the Chilostoniata has been recog¬ 
nized by all recent authorities as being of the first importance in 
determination; and I showed'^ that the opercula ftirnish the 
most reliable specific characters: and these, in the hands of Mr* 
Busk for Celle^ora, and Professor MacGrillivray for Betepom, 
haye given most important x^esults. In all examinations that I 
have made of fossils the shape of the opercular opening has always 
been studied where it w^as .possible; and in the same way with 
the Cyclostomata the examination of the shape and size of the 
aperture and the nature of the closure is likely to extend our 
knowledge; and, further, it is only possible to check the natural¬ 
ness of classification where many characters are available, for then 
the correlation of these characters will show when we are upon 
the right track. Such points as we have been dealing with can, 
however, only be made available by extended study, and my pre¬ 
sent work is not favourable for this; as with fossils, especially 
those sent from a distance, there is in many cases only one spe¬ 
cimen, whereas there should be abundant material at hand, and 
in various conditions of growth. 


BESOBimON OP PLATE XVII. 

Fig. 1. Section of MoMo^om from the Valangian of St. Oroix, Switzerland 

2. Section of Somera concctiem^ai Bss., from the Bartonian of Brendola, 

N. Italy. 

3. Section of Ekialophom nigom^ d'Orb., recent, from Naples. 

4. Closure of HttwnUj^om dorsalis^ Waters, a-ecent, from Naples. 

5. Section of Itetimdipora immennafa, Waters, in present vohmio of 

Froc. L. Geoi. Soo,, fossil, from Australia. 

6. Section of Beteropom {Multkmm) hterali^ eVOrb., from the Sononian 

of Boyan, France. 

7. Section of part of colony of Liohmopora hoUtifomiB, d’Orb., fossil, 

from Aldinga, Australia, x 13. 

8. Section of Idohmopora hokiiformis, d’Orb. x7. 


^ « The Use of the Opercula/^ &c. Proo. Manch. Lit. & Phil. Boo. vol. xviii. 
No. 2^ p* 8. . 
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Contributions to tbe Ornithology of New Q-uinea. By B. Bowdleb 
Sharpe, B.L.S.—Part IX. On further Collections made by 
Mr, A. G-oldie in the Astrolabe Mountains. 

[Read 17th April, 1884.] 

It is now some time ago since Messrs. Salvin and G-odman 
showed me a collection of birds forwarded to them by Mr. Goldie, 
but pressure of official work at the British Museum during the 
removal of the zoological collections to Kensington has not 
allowed me the time to study them until quite recently. A few 
of the birds have passed into the national collection, and three of 
these possess more than ordinary interest. 

Order ACCIPITRES. 

Subfam. BuTEOHiHiE. 

Eetthrotriorchis DoRiiE.—Megatriorchis Borise, Salmi. ^ 
If Albert. Ann. Mus. Civic. Gemv. vii. p. 805 (1875); Salmi. 
Orn. Fapmsia ^c. i. p. 41 (1880). 

Adult, General colour above glossy black, with nearly obsolete 
rufous margins to the feathers of the upper surface; wing-coverts 
black, very plainly and broadly edged with chestnut; bastard¬ 
wing and primary-coverts black, with indistinct bars of ashy 
brown, nearly obsolete on the bastard-wing; quills black, barred 
across with brown, these bars less distinct on the inner webs; 
tail-feathers black, barred with ashy grey, about twelve bars 
being discernible on the central feathers; the outer tail-feathers 
with about the same number of brown bars, as well as one at the 
tip 5 crown of head uniform black, the nape crested; feathers 
below the eye and the ear-coverts black, the feathers edged with 
rufous buff, imparting a streaked appearance; cheeks and throat 
rufescent buff, streaked with black down the centre of the feather ; 
remainder of under surface white, streaked broadly with black, 
and marked slightly with chestnut, especially on the sides of the 
body; the black bars rather broken up, and in the form of large 
spots on the flanks, abdomen, and under tail-coverts; thighs 
broadly barred with black and white, with a chestnut spot in the 
centre of the black bars; under wing-coverts black in the centre, 
rufous or rufous-white on the edges; the lower series blackish, 
barred with ashy or greyish white like the lower surface of the 
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quills. Total length 20 inches, culmen 1*05, wing 12*8, tail 10*0, 
tarsus 3*1. 

After carefully examining this curiously marked Hawk, I came 
to the conclusion that it must be Megatriorcliis Dorics of Salyadori 
and D*Albertis; and on applying to my friend Marquis Doria, he 
very kindly sent me over the type of the latter bird for comparison. 
I am confirmed in my opinion that in the bird described above 
we have the first known example of the adult in any collection ; 
and I now give a detailed description of the typical specimen of 
M. Dorics, which is apparently a young bird. 

Young female (type of species). General colour above brown, 
barred regularly across with lighter brown, the edges of the 
feathers rather more rufous or fawn-coloured; head brown, 
streaked with rufous, the feathers edged with this colour, and 
having creamy white bases; the ear-coverts a broad eyebrow of 
white feathers streaked with black; a small crest of pointed 
plumes; nape-plumes white, with a rufous tinge, and mesially 
streaked with black; hind neck like the back, but more mottled 
with black spade-shaped terminal spots to the feathers; wing- 
coverts ashy brown, tipped with fawn-colour, and broadly barred 
across with darker brown; quills ashy brown, broadly barred 
across with hlaekish brown for their entire length, the interspaces 
on the secondaries lighter, these quills being much paler tipped; 
upper tail-coverts and tail-feathers ashy brown, tipped with 
greyish, slightly tinged with rufous on the former, the tail- 
feathers crossed with twelve bars of blackish brown; sides of 
face and ear-coverts white, the feathers mesially streaked with 
dark brown, tbe ear-coverts tipped with blackish brown, forming 
a distinct patch; under surface of body creamy white, streaked 
with dark brown, very narrowly on the throat, broadez' on the 
abdomen and lower breast, the thighs and under tail-coverts with 
nearly obsolete mesial streaks; fore neck and breast broadly 
streaked with light rufous, browner on the former, the breast- 
feathers with a shaft-streak of dark brown; under wing-coverts 
and axillaries white, with a dark brown shaft-streak; quills ashy 
below, white near the base, barred with dark brown, the bars 
about,nine in number; ‘‘bill black, the cere and eyelids ash- 
colour; feet whitish grey; iris chestnut-brown’^ (D'Aliertis), 
Total length 7*5 inches, oulmen 1*?, wing 13*7, tail 12*8, tarsus 
3*4 Grenuensi,) 

Mah, Monte Epe, S.E, Hew Guinea. 
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At the same time it is evident that the genus Mer/atriorchu is 
not distinct from EryiliToiriorehis^ Sharpe, P. Z. S. 1875, p. 837, 
and the species will have to stand as ErythrotriorcMs Dorm* 

Suborder STEIGES. 

Pam. BtJBONiDJi). 

Ninox theomacha Sharpe, Cat. B. ii. p. 178. 

A specimen sent by Mr. Goldie is undoubtedly Goldiei of 
Mr. Gurney, and, I tliink, is the same as terricolor of Eamsay. 
I incline to the belief that both are identical with AT. theomaclia 
of Bonaparte, although I admit that the very much larger size 
of N. Goldiei and its less uniform under-surface seem at first to 
separate it from the smaller AT. theomaclia, of which the Museum 
has an example also from the Astrolabe Mountains. The latter 
is a male, and the specimen of N. Goldiei is a female, so that, 
until contrary evidence is adduced, I , shall consider AT. theomaeha 
is the male and AT. Goldiei the female of the same species; although 
I admit that the difference in size of the sexes is leather more 
than is usual in the genus Nlnosc* I append a full description of 
the adult female (= 5 AT. Goldiei). 

Adult. General colour above nearly uniform sooty brown, 
with a chocolate tinge on the mantle and scapulars, the latter of 
which have a few scattered white or reddish-white spots on the 
outer web; wing-coverts uniform and like the back, the median 
and greater coverts alone having some spots of white here 
and there on the outer web, the greater series somewhat tinged 
with chocolate-brown j bastard-wing, primary-coverts, and quills 
blackish brown or dark sepia, the quills rather browner exter¬ 
nally, and barred indistinctly with greyish or ashy brown, the 
innermost secondaries with a few scattered white spots on tlie 
outer web; tail uniform sooty brown, with a few lighter bars 
towards the base of the inner web of the central feathers \ head 
uniform sooty or dark ashy brown, more inclining to chocolate 
brown on the forehead 5 lores greyish white, with dusky shaft¬ 
lines extending above the fore part of the eye; cheeks and 
ear-coverts uniform dark ashy brown; throat ashy fulvous, with 
dusky centres to the feathers; sides of breast and fore neck 
uniform warm chocolate-brown; the remainder of the under¬ 
surface chocolate-brown, plentifully mottled all over the breast, 
abdomen, and flanks with large white spots and dusky cross 
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bars, tbe spots rounder on tbe breast, and squarer and larger on 
tlie flanks; tbighs tawny, mottled with chocolate-brown centres 
to tbe feathers j under tail-coverts pale tawny buff, mottled like 
tbe breast with brown bars and large rounded white spots; under 
wing-coverts dark chocolate-brown, the inner ones and axillaries 
pale rufous on their edges; greater under wing-coverts blackish 
below, with broad bars of white on the inner web j quills 
blackish below, with obsolete paler bars on the inner web, rather 
plainer near the base, the first primary hoary white near the base 
of the outer web, and notched with hoary white for the greater 
part of the latter. Total length 12 inches, culmen 0*75, wing 
8*7, tail 5*0, tarsus 1*25, 

Tam. PAEADISIIDiE. 

Genus Amblyoekis. 

Amblyoekis sxjbalaeis, sp. n. 

Differs from A. inornatm in being more dingy in colour below, 
being dusky brown, with fulvous centres and narrow fulvous 
shaft-lines; under wing-coverts and inner lining of quills rich 
ferruginous, instead of orange-buff. Total length 8 inches, 
culmen 0*9, wing 4*65, tail 3*4, tarsus 1*4. 


On the Anatomy and Functions of the Tongue of the Honey- 
Bee (Worker). By Trateeb James Beiakt. (Communi¬ 
cated by B. Daydok Jacksok, Sec.L.S.) 

[Read 3rd April, 1884,] 

{PI.ATBS XTin. & XIX.) 

Ik order to arrive at a just appreciation of the relationship of 
the tongue of the Bee to the rest of the head, it will be necessary 
to refer to the more conspicuous parts of the endo-skeleton to 
which it is related. 

From the lower half of the ring which surrounds the occipital 
foramen arise two pillars (a^ fig. 1, longitudinal section of head, 
without muscles ; fig. 2, horizontal section, with muscles), which 
pass obliquely downwards to the front wall of the head, and there 
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blend with, two ridges that correspond inwardly with tlie furrows, 
wbicb, on the outer surface, mark off tlie clypeus. From tbe 
lower side of the base of each of these pillars spring second 
pillars (&, figs. 1 <& 2 ), running parallel with those first mentioned 
until they approach the outer wall of the head, where they ter¬ 
minate in a bifurcation; they cannot, however, in strictness be 
considered pillars, as they each unite with and form part of the 
cMtinous wall bounding the oral chamber. 

This bifurcation receives the end of the cardo (J, figs. 1 , 2 , & 
5 , details of the base of maxilla, with adjacent parts). The cardo 
is channelled on the medial side and terminates at each end in 
two unequal processes, those at the forward end receiving the 
muscle ex m, those at the other being hinged to the base of the 
maxilla (see fig. 6 ) ; in the centre of this fork is placed the end 
of one of the wings of the lora (e, fig. 8 , longitudinal section of 
head, with muscles; figs. 5 & 6 , tongue of queen from above). 
The central portion or body of the lora is triangular in shape and 
is hinged to the base of thementum. 

The mentum is a semitubular body, bearing at its anterior end 
the labial palpi, the tongue, and the other organs connected 
with it. It contains the muscles acting directly on the tongue, 
and the salivary valve 5 and into it is withdrawn a large portion 
of the basal end of the tongue in the manner hereafter to 
be described. The anterior end (fig. 16, from above) is cut by 
two longitudinal notches; the central portion bears the para- 
glosssB, the hyaline rod which traverses the tongue Q) j and tbe 
lateral parts hear the palpi. These latter organs (fig. 7) consist 
of one long and three succeeding shorter joints. The long joint 
contains a muscle which acts upon the remaining joints. The 
whole organ is kept in its place adpressed to the tongue by a 
muscle which arises from the walls of thementum (^). 

The maxilla (fig. 9) consists of a stipe and a blade. When the 
maxillm are closed together, they cover the tongue on the upper or 
forward side, and, together with the labial palpi, completely sur¬ 
round it. When folded back the blades carry with them the tongue 
and palpi; the lower edge of the blade fits into the space between 
the base of the maxilla and the mentum, and thus the whole appa¬ 
ratus is neatly tucked away and safely protected. The lower side 
of the blade is plaited at its anterior end (fig. 14), the extreme 
edge is fringed with hairs (rf), and between these hairs are smaller 
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hairs or bristles (I and c) seated on papillje; alternately a shorter 
and weaker hair on a longer papilla and a longer and stouter hair 
on a shorter papilla. There is nothing in the appearance of the 
end to support the assertion frequently made, that it is used for 
cutting purposes. The harder the chitine, the darker it is; hut 
the end of the blade is very transparent and delicate. 

The movements of the organs before mentioned are controlled 
by the following muscles. A pair of muscles Jfigs. 2 & 5) 

which spring from the outer base of the cranial pillar {a) are 
inserted into the end of the cardo (d)^ together with a second 
pair, which spring from the back wall of the head, ea? The 
contraction of these moves the cardo on the fulcrum formed at 
its juncture with the walls of the oral chamber, and consequently 
carries forw^ard the lower end and the parts attached thereto; 
that is, the whole mentum and the maxillae. The posterior end 
of the maxilla is brought forward by the muscle (fig. 4, lower 
portion of longitudinal section of head, showing muscle; and 
fig. 5), and this muscle is opposed by the muscles mcc^ and mso^. 
The lateral movements of the maxilla are produced by the action 
of a muscle found in its base fig. fi), which is inserted into 
the end of a dark chitinous strap {j, figs. 4, 5, & 6). This strap 
is hinged at one end to the side of the inner oral chamber at h 
(figs. 5 & 6). The contraction of mso^ results therefore in drawing 
aside the whole organ, the elasticity of the hinge being sufficient 
to restore it again. The blade of the maxilla is extended by the 
muscle aud flexed by (fig. 5). 

- The general appearance of the tongue is that of a slightly 
tapering brush-like organ densely covered with long hairs, 
which, when extended, is longer than the palpi. Within this, 
however, is a hyaHne rod, which, arising from the central part 
of the end of the mentum {I, fig. 15, also fig. 8, longitudinal 
section of mentum, with tongue extended; fig. 9, tho same, 
with tongue contracted; and fig. 10,, section of tongue, A, 
taken near the root B, taken about halfway down). This rod 
terminates in a bifurcation upon a small ladle-shaped organ at 
the extremity of the tongue {I, A and D, fig, 11). The outer 
wall of the tongue is attached to it directly only at the anterior 
end* In section it will be seen that the side of the rod turned 
bswards the bee is channelled by a groove which runs through 
its entire length. The outer wall of the tongue is not tubular 
but is open along the back; the edges of this slit are united to 
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eacli side of the rod by means of very thin expansions of mem¬ 
brane fig. 10), one side of wliich is covered by hairs; tbe hairs at 
the anterior end are very short and are seated on irregular papillae 
(fig. 18), whilst those at the posterior end arise from regular pointed 
papillae and are somewhat longer (fig. 16, from above, fig. 17, from 
the side). The existence of this membrane may be easily demon¬ 
strated if the entire head of a recently killed bee with the tongue 
extended be placed in an ordinary live-box and be subjected to 
pressure. The rod, which is naturally curved, being pressed in 
the middle and being supported at both ends, is forced out of its 
place, and brings with it the membrane in question. Professor 
A. J. Cook, of Michigan, appears to think that the bee when feed¬ 
ing brings the rod to the outside and so increases the internal 
dimensions of the tongue by adding that of the second chamber 
formed by the membrane ; and this opinion is shared by Mr. J. 
Spalding (Amer. ISTat. Peb. 1881, p. 113), both authors giving 
illustrations in explanation. After many observations of bees 
when feeding, some made with the microscope, I cannot agree 
with this view; certainly it is not their invariable way of feeding, 
and, in fact, I have never seen any bee feed in this way. 

The hairs covering the surface of the tongue are long and finely 
pointed, with flattened bases, and are arranged in regular whorls 
(fig. 15). The hairs near the base of the tongue are much 
shorter and broader, and are sometimes split into two or three 
points. Interspersed among these hairs are a number of bristles 
which occur on every fifth whorl. These bristles are similar in 
character with those found on the edge of the maxilla, on the end 
joints of the palpi, and on the extremity of the tubular portion 
of the tongue itself. They all follow one type, viz. that of a 
bristle arising from the summit of a papilla. I am inclined to 
consider that they are touch-organa, and nothing more. It must 
be borne in mind that, covered with a hard skin, as all insects 
are, their nerves can hardly be susceptible to external influences 
to any great extent. These soft parts in their harness supply 
this deficiency. Then, it may be urged, why not consider those 
on tbe tongue as organs of taste? The answer is, that on 
two occasions, when desirous of making bees feed on coloured 
honey (one bee being under chloroform, and the other torpid 
through cold), no motion was produced in the tongue when honey 
was brought in contact with it, I do not presume to say the 
bee did not taste it, but it made no outward and visible sign that 
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it did. Immediately, however, I moTed tlie hujiey and i.ouclied 
the antennae of these same bees with the same iu>iiey, the usual 
moveinciits of the tongue were produced, although there was 
then no honey touching the tongue. I cauuot therefore suppose 
that these bristles in the region of and on the tongue are taste- 
organs. 

On the outer surface of the base of the tongue is a smooth 
groove {n, figs. 8 & 24, base of tongue, from above) ; this is only 
found in the workers. When bees feed one another, the tongue 
of the bee that is taking the food is applied to this gimove on the 
tongue of that which is supplying it. The importance of it being 
free from hair is clear when it is remembered that an extension 
and contraction of the tongue is, except in one condition, the 
invariable mode in which the bee obtains its food ; it would ob¬ 
viously be impossible for the tongue, thickly covered wnth hairs 
as it is, to pass over another surface as thickly covered, more 
especially when the hairs are in each case directly opposed to one 
another. 

The posterior end of this feeding-groove is hinged to a lever 
(o, figs. 6,8, & 9), the shape and position of which can best be under¬ 
stood from a reference to the figure. Trora the centre of the 
lower part of this lever arise two chitinous processes—one dark, 
curving forward, and uniting with the paraglossse (^, fig. 8); the 
other hyaline, which, passing upwards, forms one side of the 
lower part of the salivary valve (§', fig. 8). To the lower end of 
the lever is affixed the muscle T; the contraction of this muscle 
will act upon the lower chitinous process running to the salivary 
valve, and serve to close it. The salivary valve just referred to 
is semicircular in transverse section (^, fig. 23) j and, when viewed 
from above, is irregularly oblong (^, fig. 22). A pair of musclea 
figs. 8 & 9) act upon it from below, and two other pairs (s-* 
and figs. 6, 8, & 9). At the posterior end it receives the sali¬ 
vary duct figs, 3,6,8, & 9). This duet arises in the thorax, and, 
after there collecting the saliva, receives the products of the glands, 
found on each side of the head, and then passes into the mentum, 

The tongue and paragiossm, but not the palpi, are partially 
withdrawn into the mentnm, in the manner shown in fig. 9, by 
the action of a pair of muscles (r.^. figs. 2, 3, 4, 6, % 8, & 9); they 
;arise from the upper and hinder part of the head, and are inserted 
at the upper part of the paraglossse. 

In that part of the mentnm surrounding the salivary valve is 
the chamber in which the syrup or nectar comes in contact with 
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the saliva, and from wbich it passes upv^ards to tlie pliai*ynx. 
This chamber is {diiiost obliterated when the tongue is retracted 
and drawn within the mentum; while, on the other hand, on the 
protrusion of the tongue its capacity is considerably increased. 
This can he more readily understood by reference to the diagrams 
figs. 25 and 26, the asterisk (*) being the chamber. 

Before considering the action of the tongue, a reference must 
be made to the ladle-shaped organ found at the tip of the tongue 
(fig, 12,from above, fig, 13, end on, and fig, 14, side view). Mr. Hyatt 
describes and figures it as a hollow cone or funnel which serves 
as a sucking-disk (Amer. Q. Mic, Journal, 1879, vol. i. p. 287). 
Others have spoken of and regarded it as a button. Upon the 
concave surface of this ladle-shaped organ are a number of 
curious hairs, shown at fig. 15; they are branched and divided in 
the manner shown, with the hairs turned inwards. 

The true nature and function of the tongue has been the sub¬ 
ject of discussion from very early times. Mr. Chambers, in the 
* Journal of the Cincinnati Society of Natural History ’ (April 
1878), summarizes the various views entertained at different* 
times. It will be necessary briefly to refer to some of these 
theories, Kirby and Spence (Introd. voL ii. p. 177) say the 
tongue, “ though so long and sometimes so inflated, is not a tube 
through which honey passes, nor a pump acting by suction, but 
a real tongue, which laps or licks the honey and passes it down 
on its upper surface, as we do, to the mouth.’* Huxley follows 
this, and says, Functionally this organ is a tongue, and enables 
the bee to lap up the honey on which it feeds.** Newport goes 
more into detail, and says:—“ It is not tubular, but solid ,. • the 
manner in which the honey is obtained when the organ is plunged 
into it at the bottom of a flower is by lapping, or a constant suc¬ 
cession of short and quick extenmons and contractions of the 
organ, which occasions the fluid to be accumulated upon it and 
ascend along its upper surface until it reaches the orifice of the 
tube formed by the approximation of the maxillm above and the 
labial palpi and this part of the ligula below... At each contrac¬ 
tion a part of the extended ligula is drawn within the orifice of 
the tube, and the honey with which it is covered ascends into the 
cavity of the mouth, assisted in its removal from the surface of 
the ligula by the little bunch of hairs with which the elongated 
second joint of each labial palpus is furnished.** I have quoted 
this at length, as it is substantially the same as that given by 
Hermann Mitller in ‘ Nature,’ vol. viii. p, 189* 
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If a bee be put to a large drop of bouey, it will be found to 
open slightly the whole of the organs of tbe tongue, and with a 
scarcely perceptible motion suck in honey, no doubt by means of, 
or largely assisted by, the muscular pharynx ( 5 , figs, 3 d*), 

Eiowers, however, do not ordinarily contain nectar in such abun¬ 
dance nor in such convenient positions. The nectaries are 
described as usually only a small spot, which, without becoming 
more prominent, produces the nectar; but frequently they are in 
the form of a glandular protuberance, or project in the form of 
cushions, or, again, as shallow excavations (Sachs’ ‘ Text-book,’ 
2nd ed. 1882, pp. 494-569). 

In order to obtain the conditions more nearly approaching those 
in nature therefore, the honey should be presented smeared thinly 
on a bit of glass. If this be done, the bees will clear olf every trace 
of honey, and leave the glass as clean as it was before the honey 
was smeared on it. This is done by the bee applying the lower 
and outer portion of the tongue to the surface of the glass, in the 
manner shown in diagram, figs. 25 & 26. The long joints of the 
labial palpi just touch the glass, the shorter joints being bent out¬ 
wards at right angles. The tongue is then extended and retracted 
with great regularity and some speed, and to me it appears that 
the extension is a somewhat slower movement than the retraction. 
When the tongue is in this position the ‘‘ ladle ’’ will be turned 
with its concave side downwards, and that surface of the tongue 
vrhich is split will be upwards. The pressure on the surface of 
the glass will move the rod to the opposite side of the tubular 
portion of the tongue in that part of it which is being pressed 
against the glass. This wull cause the two membranes {m) to 
form a trough, which will of course be opened 011 its upper sur¬ 
face; and, although I have not actually observed the fact, it seems 
impossible to suppose that the honey does not pass into this 
trough. As the tongue is being retracted, the rod which was 
pressed against the inner side of the tongue will pass over to the 
front side, and so considerably enlarge the trough made by the 
membranes in the upper portion of the tongue, and the edges of 
the slit in the outer wall being closely united by interlocking 
hairs, tbe result will be the creation of a vacuum which will draw 
. up the honey from the lower portion of the tongue. The tongue 
then again extended; but. now the salivary chamber is enlar- 
, ging as the tongue is protruded, and the honey is so carried up 
stiE higher and into the mouth, whence it is once more drawn up 
by the muscular pharynx. 
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This, howeyer, will not account for the bee being able to re¬ 
move such minute traces of honey as it undoubtedly can. The 
hairs of the tongue will s-weep backward the honey, that is to 
say, will drive it away from the mouth, towards the end of the 
tongue itself, and the ladle-shaped organ will then serve, as the 
tongue is being withdrawn, to collect and drive into the tongue 
the honey thus collected. When within the tongue, the capil¬ 
larity of the narrow groove, assisted by the action of the salivary 
chamber, will aftbrd a means, which the larger opening ’would not 
afford, of the smallest particle of honey being sucked up. 

Professor Cook, in a paper reported in the Amer. Bee Journal, 
Nov. 1879, gives the following account of some experiments 
which support this view. He says :—“ I have placed honey in 
fine tubes and behind fiue wire gauze, so that bees could just 
reach it with the funnel [the ladle-shaped organ] at the end of 
the rod. So long as they could reach it with the funnel, so long 
would it disappear. I have in such cases seen the red axis when 
the bee was sipping coloured syrup. Subsequent examination 
by dissection revealed the red liquid still in the tube of the rod.*’ 

Bees always apply the forward and lower side of the tongue 
to the honey, even when it is put into a position in which almost 
any other way would appear more convenient. 

The statement which has found its way into so many books 
that bees obtain the honey by lapping*, appears to me to be 
without foundation. The length and direction of the hairs, i, 0 . 
all pointing away from the bee, is suflScient to condemn it. 

The next theory,—that propounded by Hermann Miiller,—^is 
as follows:—The terminal whorls of hairs are filled with honey 
by adhesion; this honey is withdrawn into the sheatli of the tongue 
[formed by the meeting of the maxillae and the palpi], and is driven 
towards the oesophagus by a double cause: first by the pressure 
of the erect whorls of hairs, and secondly by suction.” He else¬ 
where says the whorls of hairs are erected rhythmically, and 
that the suction here referred to is due to the action of the 
stomach. I cannot, however, accept this explanation, for (1) 
there does not appear to me to be any reason for supposing the 
hairs of the tongue are capable of being voluntarily erected ; (2) 
the tapering shape of the tongue and the direction and length 

*** Functionally this organ is a tongue and enables the bee to lap up the honey 
on which it feeds*’ (Huxley’s ‘Manual of Invertebrata’ p. 428). See also John 
Hunter, in Enc. Brit. 1875, “ Bees j ’^Shuetard, ‘ Briti-sh Bees,’ 1866. p. 67 ef seq. 
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of tlie hair seem opposed to the idea that its withdrawal in the 
tubular surroundings would drive the honey towards the head; 
(3) the dense covering of hair seems to make such a mode of 
action impossible ^ (4) it does not account for the organs inside 
the tongue nor for the ladle-shaped appendage before referred to, 
Shuckard, in his ^ British Bees ’ (p. 37), although he holds to 
the lapping theory, says that if a bee be observed whilst sipping 
any sweet liquid, the anterior portion of the tongue will be some¬ 
times seen more swollen than w hen [? not] in action, and altera¬ 
tions will be observed in it of varying expansions. At another 
place he says the bee is also seen to curve the tongue about, 
causing from time to time the superior surface to become con- 
caye, to give, as it were, to the liquid with which it is loaded a 
downward inclination towards the head. The extremity is fre¬ 
quently above tbe surface of the liquid, and again the tongue 
can swell and contract; “ these swellings and constrictions are 
observed to succeed each other.” 

These observations seem to me to support the theory I have 
here ventured to propound, namely, that the honey is drawn 
into the mouth through the inside of the tongue by means of a 
complicated pumping action of the tongue itself and its closely 
contiguous parts, and not in any sense by lapping. 

DESCRIPTION OP THE PLATES. 

Plate XVIII. 

Pig. L Longitudinal section through head of Boe, without muscles, a, Chiti* 
nous pillar supporting the front of the head; b, second pilla,i% from 
the side of whioli arises the thin chitinous wall o ; d, oardo; / base of 
maxilla. 

2. Transrerse section through same, a, b, and d as before; Ah ’m and 

Ah m®, muscles inserted into the head of oardo; rt, rclractor of 
tongue. 

3. Longitudinal section through head, with muscles, h, Thin 'wall of the 

upper side of mouth-cavity; r, salivary duct; rt as in Hg. 2; s, pha¬ 
rynx; y,menti;m; c, lora. 

4. Luhgituainal section through anterior end of head, with musclos. 

Portion of chitinous pillar as in fig. 1; A, .s-, and rC as in IJg. 3; A 
chitinous strap divaricating the maxiUic;/, base of maxilla; m*', m’-', 
and respectively, muscles of the waxilJa. 

5. Enlarged figure of the base of maxilla and adjacent parts. <7, Oardo ; e, 

lora; /, basal joint; g. meatum; ^ as in fig, 3; y as in fig. 4 ; 
msP', ma?, ends of muscles and w.v® of fig. 4; muscle 

lying behind y, vrbich draws the maxilla outwards: wo?®, extensor of 
blade of maxilla, mx ^; 

ft. Tongue of Queen Bee and adjacent parts, from above, d, Section through 
curdo; e, /, g, J, as before; A, action through thin wall of mouth- 
envity, as in figs. 3 and 4; o, lever at root of tongue from above; r^ 
salivary glandrf, retractor of tongue; muscles inserted into sides 
of the outer wall of salivary valve; s®, muscles inserted into the centre 
of same. 
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Fig, 7. Palpus, with portion of mentum, attached. A, Wall of mouth- 
cavity, as before; /?, forward aide of paraglossum ; p, muscle inserted 
into paraglossum, and withdrawing same; Tf. as before. 

Plate XIX. 

8. Section through base of tongue and mentum, extended, Mentum ; e, 

lora; f, hyaline rod of tongue; w, feeding groove; sf, salivary valve; 
0 , lever of tongue, as in fig. 6, side view ; jj, paraglossum j q, ridge 
from posterior side of salivary valve, united with lever o ; muscle 
acting on posterior side of valve; ^ and as before; to, muscle in¬ 
serted into foot of lever o, and throwing same forward. 

9. The same, retracted. 

Fig. 10. Transverse section through tongue near base. Hyaline rod; m, 
membranous bag ; ii, feeding groove. 

11. The same, towards the end. 

12. Ladle-like organ at end of tongue, sometimes called the button/’ /, 

Hyaline rod of tongue, showing bifurcation. 

13. The same, end view. 

14. The same, side view. 

15. Branched hairs on same. 

16. Hairs on the inside of membranous bag, of figs. 10 and 11, from 

above, showing ridges of papiUss upon which they stand. 

17. Side view of same. 

18. Side view of same near tlie anterior end, showing irregularly shaped 

papillm. 

19. Hairs on surface of tongue with expanded bases. 5, Sensory bristles 

scattered througli same. 

20. The same, from base of tongue. * 

21. Portion of blade of maxillae, aa, Plications; hh^ sensory bristles, the 

longer ones on shorter .pillars; <?c, the same, the shorter ones on 
longer pillars; longer hairs of same. 

22. Anterior end of mentum (without muscles), showing salivary valve; /, 

Base of hyaline rod springing from chitinous tongue. 

23. Transverse section of same, 

24. Posterior end of tongue, showing feeding groove, ra. 

25 & 26. Diagrammatic view of tongue when leeding. jf, valve. Fig. 25 is 
the position of tongue and internal parts as it arrives at the termina¬ 
tion of the extension motion. Fig. 26, The same, at the termination 
* of the retraction motion. 


Ob a new G-enus of Eecent Fangida, Family FunginsB, Ed. Sn H., 
allied to tHe genus MicralaGia^ Ed. &> H, By Prof, P, Mautin 
Duncan, Vice-Pres. Liunean Society, 

[Bead 6th June, 1884.] 

(Plate XX.) 

Genus DrAEUNGiA, genus nov. 

Conillum discoid, free, without trace of adhesion, not quite 
circular in outliue, much broader than high. Base with a 
primary triangular piece extending beyond the centre, slightly 
projecting downw^ards, the rest of the coral grouping from its 
sides and apex, so that there is an appearance of former fracture 
and subsequent mending. Calico unsymmetrical from the prolon* 
gatioB of the larger septa of the primary piece beyond the 
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centre, and from the radiation of septa from the sides and apex 
of the primary piece to the edge of the disk or the margin. 

Columella absent. Septa numerous, order confused; many 
join others near to and remote from the margin. Larger septa 
exsert, arched near the margin, from which they rise perpen¬ 
dicularly, and low near the septa of the primary piece. Septa 
dentate and strongly granular near their free edge, solid and stout. 

Costas broad, unequal, often bifurcating, variously directed. 
At the margin each costa gives oft’ a branch on either side to 
form a septum with the corresponding oft shoot of the next 
costa. Hence the septa correspond with the intercostal spaces. 
Intercostal spaces regularly furnished with equidistant s^uiap- 
ticula, presenting a regularly perforated appearance. Synaptxcula 
discontinuous, strongly developed between the septa, some reach¬ 
ing high up in the interseptal loculi. There is no true wall, the 
aepto-costal structure being united by synapticula alone. 

Species 1. Diaeitnoia oranulata. (Plate XX.) 

Corallum low, three times as broad as high. Primary piece 
large and very distinct, with eight large costse and septa and 
some ofishoots. Septa without definite order, sixty in number, 
those of the primary piece the longest. Many septa unite and are 
slightly granular low down, but very granulate at the dentate 
edge; they are exsert near the margin, often wavy. Synapticula 
large and unequal. Costi® very regular, some small ones come 
off from the subequal large ones. The costae of the primary 
piece the largest. On the larger costae there is a straight con¬ 
tinuous row of minute granules, on either side close to the edge 
of the intercostal space, and between the rows a row of larger 
granules. Sometimes this last is not seen, and in the smalkn* 
costae it is usually wanting. Intercostal spaces well developed. 
Synapticula sunken, subequal, numerous, perforations very 
symmetrically disposed. Derivation of a septum from two costm 
very distinct. Length 6 millim. and 4*3 millim,; height 1*75 
millim. and 1*5 millim, 

Jjooaht^. Corean Sea, shallow water. 

The “ primary piece ” of this species was evidently the original 
coral, and the surrounding portions grew subsequently. This 
apparently broken and mended aspect is exactly like what is 
seen in most specimens of species of Dimefis* But the regularly 
perforated wail, and the curious forking of the coat^ at the 
origin of the septa around the margin, disfcinguisli the genera. 
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Were there symmetrical growth, and did the costae radiate 
fi'om a common centre, the form would come within the genua 
Mierdbacia (Edwards and Haime, Hist. Nat, des Corall. yoL hi. 
p. 30,1860). The genus is therefore a very interesting addition 
to the family Funginse, and must be placed between the genera 
^ungia and Mierdbacia. 

It is mimetic of the genus Diaseris of the Lophoserinas. 

EXPLANATION OF PLATE XX, 

Fig. 1. JDiafi^igia granulata .—Base of coi'allum, natural size. 

Fig. 2. The base, magnified. 

Fig. 3. Costae, magnified, showing granules and synapticula. 

Fig. 4. Costse, magnified (3 rows of granules). 

Fig. 5. Same, more magnified. 

Fig. 6. Costse bifurcating into septa, magnified. 

Fig. 7. Septa and synapticula, magnified. 

Fig. 8. Margins of a septum, magnified. 

Fig. 9. Oblique view of interseptal spaces, and septa and synapticula. 


Notes on a Collection of Birds made by Herr F. Bohndorff in 
the Bahr el G-hazal Province and the Nyam-nyam Country 
in Equatorial Africa. By E. Bowdlee Shaepe, F.L.JS., 
F.Z.S., Senior Assistant, Department of Zoology, British 
Museum. 

[Bead 1st May, 1884.] 

I OWE the opportunity of examining the interesting collection 
described in the present paper to the kindness of Mr. BohndorfP, 
who has just returned to Europe, after a hazardous passage 
down the Nile and across the desert of Korusko to Cairo. Mr. 
Bohndorff has been collecting in Africa for the last ten years, 
but has had the had fortune to lose most of the results of his 
labours, his largest collection, the outcome of two years’ toil, 
having been utterly destroyed when he fell into the hands of 
Zebehr’s son, Suleiman, and the rebel troops at the time when 
General Gordon went out to Equatorial Africa as Governor- 
General of the Soudan for the first time. Stripped of everything 
he possessed and barely escaping with his life, which he owed 
to the intervention of an Egyptian officer, Achmed Efiendi 
void el Oh4ter, who concealed him in the guise of a female 
slave in his house until the departure of the rebel soldiery, 
Mr. Bohndorff arrived at Ohaka, where he met our gallant 
countryman General Gordon, who at that moment arrived to 



420 


MR. R. B. SHARPE 01^ BIRBS 


destroy tbe town, wLicli was in league with Suleiman and tie 
rebels. The Greneral generously provided the ruined traveller 
with clothes, camels, and money to enable him to return to 
Cairo. After an absence of many years from Europe, Mr. Bohn- 
dorff was anxious to return to his home in Mecklenburg; but 
on arriving at Cairo, be found that Dr. JLinker, the well-known 
Eussian traveller, was about to project an expedition into Central 
Africa, and, acting upon the solicitations of Dr. Schweinfurth 
and other friends, Mr. BohndorfT agreed to accompany Dr. Junker 
back to Equatorial Africa. The journey which he undertook, in 
company with the last-named explorer, is shown in the map of 
Central Africa by Dr. Joseph Chevanne. 

While Dr. Junker w'as pushing his way still further to the 
westward in his explorations of the Welle Eiver, Mr. BohndorfT 
stayed for two years at Dem Suleiman, tbe capital of the Q-azelle 
Biver Province, with our countryman Lupton Bey, its governor, 
and made part of the collections here described. On receiving 
notice of the danger which threatened the route to Khartoum by 
the spread of the Mahdi’s insurrection, ho despatched a messenger 
to Dr. Junker, urging him to join him in his retreat down the 
[Nile. Dr. Junker, however, preferred to remain along with his 
large collections. Thereui>on Mr. BohndorjBT, accompanied by 
his faithful negro servant “ Yumina” (who is present with him this 
evening), ran the gauntlet of the rebels in a Nile steamer, and, 
after being twice attacked by the Arabs, arrived in safety at 
Khartoum, There he stayed a few days with our beleaguered 
countrymen, Colonel Coetlogon and Mr, Power, and occupied the 
room of the unfortunate G-eneral Hicks. He arrived in safety at 
Berber; and afterwards in the midst of the Korusko desert ho 
perceived an approaching cavalcade, which proved to be General 
Gordon and Colonel Stewart with a small following, going post*- 
haste to Khartoum. This was in last P©bruary,and the surprise 
was mutual; but one can well imagine the delight with which Mr. 
Bohndorfif telk us he recognized bis friend and preserver. Ten 
years before, when General Gordon was in Cairo, on his way to 
the interior as Governor of tfe Bhar el Ghazal Province, he met 
Mr. BohndorfT, then a young man anxious to explore Equatorial 
Africa, and took him with him. Mr. BohndorfT was with the 
General on several of his expeditions for the suppression of the 
slave trade, when Gondokoro was destroyed and Lado founded 
as a capital town; while for a short period he W’'as installed 
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as G-ordon’s lieutenant at Sobat. A considerable amount of 
interest, therefore, attaches to the meeting of these old friends in 
the midst of the desert of Korusko. 

On looking over the present collection, we are at once struck 
by the presence of so many species hitherto believed to be 
peculiar to "West Africa; but it will be noticed that these species 
are from the ISTyam-nyam district and from Semmio’s country, 
while those from the Gazelle E<iver are many of them well-known 
inhabitants of iN’orth-eastern Africa and Senegambia. It is evi¬ 
dent that IVIr. Bohndorff, when he crossed the watershed and 
descended into the Xyam-nyam country, passed the boundary 
line of two faunas, and that the animals of the Xyam-nyam country 
are those of the Gaboon and the Congo rather than those of the 
Lado district or of Kordofan. He informs me that the character 
of the countries are different; in Semmio and Xdoruma the 
forests clothe the sides of the rivers as in the countries of 
Western Africa, while in the Bahr el Ghazal the sides of the 
rivers are covered with grassy country, with occasional clamps 
of forest. 

I have followed in the present paper the classification adopted 
by Dr. Hartlauh in his memoirs on Emin Bey’s collections from 
Equatorial Africa, as it is in connexion with the recent explo¬ 
rations of the latter traveller that Mr. Bohndorft'’s collections 
possess the greatest amount of interest. I subjoin a list of the 
localities whence the specimens are recorded. 

In the Nyam-iiyam country, Sassa, Semmio, and Xdoruma are 
marked on the map above referred to. Mangbanga, an affluent 
of the W(‘lle Eiver, is not put down in any map at present. 

Dembakir (26^^ W. long.) is on the slope of the watershed 
between the Gazolle-Eiver Province and the Xyam-nyam country. 
Juror Bjur, Gattas, and Muschra-rec, the port of the Gazelle 
Eiver, are marked in several maps. 

Bern Suleiman, or Bern Zehehr, is the Muudirieh or capital 
of the provinces of Bahr el Ghazal and Xyam-nyam. It 
is the residence of Lupton Bey, and is called by the negroes 

Juku.” 

In the following paper I hare referred principally to the great 
work by Von Heuglin, the * Ornithologie Xord-ost Afrikas,* and 
also to the two papers by Dr. Hartlauh:— 

1, ** Beitrag zur Ornithologie des OesfcHch-Aequatorialeiii Gebiets 
Africas., Xach Sendimgen und Noten von Br. Emin Bey in 
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Lado.” Abhaiidl. Nat. Ver. Bremen, Bd. vii. Heft 2 , pp. 83-128, 
Taf. V. 

2 . “ Zweiter Beitrag,” &c. O/?. cit., Bd. viii. Heft 1 , pp. 183-232, 
Taf, V. 

Ordo I. OBGINm 
Series II, LAMINIPL ANT ABBS. 

Cohors I. CiCHLOMOBPHiB. 

Plialanx 2 . Brevipennes. 

Pam. CBATEBOPOniNiE. 

1 . Cbatebopus Bohndobpji, sp, n. 

Sassa, November. Iris brown. 

Captain Sbelley bas given a revision of ibe species of Crale- 
ropus in tbe ‘Ibis^ for tbe present year (pp. 46-48), with a 
** Key to the species ” improving on that given in my ^ Catalogue’ 
(vol. vii. pp. 469-470). In both our arrangements, however, 
the present bird finds itself in the yellow-billed section of the 
genus, in the neighbourhood of (7. atripenma and C. Mapmii, 
which species it resembles in its maroon-coloured under surface. 
It may be placed in the Key ” as follows:— 

d'. Abdomen maroon-brown. 

Head pearly grey. 

i'". Throat and fore neck pearly grey .............. atripennis* 

Throat and fore neck maroon like the rest of the 

under surface ... Holmdorffii. 

h”. Head black..... Batymsit. 

The following is a description of the type 

Adult, General colour above maroon from the nape to the 
tail-coverts, which are like the back 5 wing-coverts and primary- 
coverts dark ashy, edged with dull maroon j quills blacluBh, the 
primaries dull rufous towards the ends, the secondaries blackish, 
externally dull maroon; tail-feathers black, externally washed 
with duU maroon; crown of head and nape pearly grey, witli 
lighter tips to the frontal feathers; lores, feathers below the eye, 
and a ring round the latter black; ear-coverts and hinder part 
of cheeks pearly grey; fore part of cheeks black ; entire under 
surface of body dark maroon, the chin black; under wing-coverts 
like the breast; quills dusky belbw, slightly rufescont along the 
edge of the inner web. Total length 8’5 inches, culmen 0*85, 
wing 4*2, tail 3*1, tarsus 1*35, 






FROM EQFATORTAl A.FRTCA. 


423 


ram. MAIiACONOTTKiB. 

2. Laitiarixts GAMBENSis (LiehtJ). —Dryoscopus gambensis, 
Heugl. Orn. N.O. Afr, i. p. 456; Hartl. Ahhandl. JSTat. Yer. 
’Bremen^ yii. p. 93; Gadow, Oat, JB, JBrit. Mm, viii. p. 146. 

Dem Suleiman, N'ovember. Iris red. 

3. LANrARiTTS JBTHioprons {Gm.). —Dryosgcopus setbiopicua, 
JBCeugl. t, c. p. 458 ; Gadow, Gat, B, viu. p. 139. 

Two adult birds from Semmio, January. Iris blackish brown. 

4. Laniaeixts poliocephaltjs (Bicht.); Gadow^ Cat, B, viii. 
p. 156.—Meristes poliocephalua, lEeugl. t, c. p. 466; Hartl. 
Ahhandl, Bremen, viii. p. 193, 

A large series of adult specimens from Semmio, August. 
Iris orange-yellow. 

They all bear out Yon Heuglin’s remark that the specimens 
from North-eastern Africa show no orange tint on the breast. 

5. Lakiaexxjs eeytheooastee {CretaecJim ,); Hartl, op, cit, 
vii. p. 94; Gadom, t. o. p. 164.—^Dryoscopus' erythrogaster, 
Heugl, i, c. p, 463. 

Two adult males from Jur G-attas, November. Iris clear 
yellow. 

6. Lanxaeixts chloeis (Licht!), —Nicator chloris, Gadow, t,e. 

p. 166. 

An adult bird from Ndoruma, November. Iris greenish 
brown. 

Exactly similar to the series in the British Museum from 
Eantee and Gaboon. 


Phalanx 3. ^guiparafm. 

Earn. PACHxcEPHALiisr.®. 

7. BEADXORms DiABOLicxJS, Sharpe, Cat. B, iii. p, 314. 

An adult from Dem SuleimaUj killed in November. 

On reviewing the question of this species and B. ater, I cannot 
determine whether the former name should he suppressed or re¬ 
tained. I still think that there are two species; hut the material 
for determining the point is insufficient, nor can I yet attach to 
the bird an older name than that given in my 'Catalogue’ (I c.), 
as long as it cannot be proved to be the Sglma pammeleena of 
Stanley, which is in all probability Meltmornu edohides. 



424 


MK. K. B* SlURPE ON IJlBDS 


it'aiB. LiVii^rrNii?. 

8. Lanius EXCUBiTOBius, Bes Murs) Ifcvj/l. /. o. p. 47s ; 
Sarfl, op, cit. vii. p. 96; Gadow, i. c. p. 253. 

A fine adult; female from Jur Gatta.^, November. Iris blackish 
brown. 

9. CoRViisrELLA COBTINA, Shaw; GadoWj t. c, p. 2‘U.—C. afii- 
nis, Heugl, f. c, p. 488; Harth op, cit. vii. p. 90. 

An adifit bird from Dem Suleiman, May. 

Phalanx 4, Bracliypodes. 

Pam. PYCJSfONOTINiE. 

10. Xenooichla indicatob {Verr,) ; Shmpe, Oat B, vi. p. 103. 
One specimen from Mangbanga, April. Identical with West- 

African examples in the Museum. 

11. ANBBOPAmis TiRENS, Gass.; Sharpe, Cat. B. vi. p. 109. 
Two specimens from Sassa,procuredin October and November. 

Not to be distinguished from West-African skins. 

Pam. OitiOLiNJi). 

12. Obiolxjs aubattjs, VieilL ; Heugl, t, c, p. 401; Sharpe^ op. 
cit. iii. p. 195; Marti. AllmndL Bremen, viii. p. 195. 

Several specimens from Sassa, all of them identical with others 
from Senegambia in the British Museum. 

13. Oeiobus nioeipennis, Verr .; Sharpe, Oat B. iii, p. 220. 
A single specimen from Sassa, November. Identical with 

Gaboon birds in the Museum. 

Pam. CAMPEMAGJiirji. 

14. Geatjoalus PEcroBALis, 8. \ Sharpe, Oat B. iv. p. 29. 
—Ceblepyris pectoralis, Meugh t c. p- 418. 

A male from Bern Suleiman, May j and a female from Sassa, 
October. Mr, Bohndorff says that it is a common bird in Nyam- 
nyam. 

15. Cakpeehaoa XAirrHOENOinna (Lee$.); Sharpe, Oat B, iv. 

p. 60, 

A female bird from Ndomma, November, appears to belong to 
the present species. 
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Family Prionopi^'.e. 

16. SlOMODUS MEISTTALIS, Sp. n. 

From Sassa, October. Having compared Mr. Bobndorff's spe¬ 
cimens with S. Tvji'oentrk in the British Museum from Gaboon, I 
find that the former may always be distinguished by the smaller 
grey spot on the chin. It is strictly confined to the base of the 
latter, whereas in /S. ri^ventris the grey spot on the throat is 
much more extended, occupying the whole chin and part of the 
upper throat as well. 

Adult, General colour above black with a greenish gloss; wing- 
coverts like the back ; quills black, externally greenish black like 
the back; tail black with a greenish gloss, and ribbed with dusky 
cross-bars under certain lights; round the hind neck a black 
collar, uniting with the black throat; entire head and nape 
blue-grey, pearly grey or"*white on the lores and round the eye; 
cheeks, ear-coverts, and base of chin blue-grey; remainder of 
chin, throat, and sides of neck black; fore neck and cbest white; 
remainder of under surface pale cinnamon-brown; sides of upper 
breast, axillaries, and under wing-coverts greenish black; quills 
below black, all but the first primary and the inner secondaries 
with a large- white spot on the inner web. Total length 8*3 
inches, culmen 0*85, wing 4*55, tail 3*2, tarsus 0*85. 

Fam. Diceuexm. 

17. ASSIMILIS {BecMt,) ; Bhar^e, Cat, B, iii. p. 248, 
—Hicrurus divaricatus {Liekt ,); Smgl, t, <?. p* 422; Marti, up. 
cit. vil. p. 97. 

Several specimens from Kutschugali. 

'Phalanx 5. Latirostres. 

Fam. PxiATJSTiEorjB. 

18. Pachxpeoea oeiewtalis (BeugL ),—Platystira orientalis, 
Mmgl, t. c, p. 449.—Batis orientalis, Sharpe, Cat, B, iv. p. 136. 

An adult male from Omschanga in Darfur, January. 

Fam. Musoipetim. 

19. Tebpsiphoxte obistata Sharpe, Cat, B, iv. p. 355. 

-rTchitrea melanogastra, Marti, op, cit, p. vii. p. 17, viii. p. 197, 
—Terpsiphone melanogastra, MeugL t, c. p. 441. 

A series of male birds from Semmio, March. One is a per- 
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feetly adult bird, agreeing with the fine specimen from Old Cala¬ 
bar with white under tail-coverts, mentioned by me in the ^ Cata¬ 
logue’ {I, e.). 

Fara. BEH'DECECiisrjB. 

20. ZosTEEOPS SENEOALEKSTS, ; Rev^L /. c. p. 414 j Rnril. 
op. cit. vii. p. 90 5 Marpe, Cat. JB. ix. p. 181. 

An adult male from Dem Suleiman, November. 

Cohors II, CoiriEOSTEES. 

. Phalanx 1. Deeempenmtm. 

Earn. PiiOCETKJj, 

21. Malimbus i^itens (J. JE. G-ray) j Mliot^ Ibis, 1876, p. 
463. 

An adult bird from Ndoruma, November. Iris dark red; bill 
ashy grey. 

The range of this species, as given by Mr. Elliot, was from 
Sierra Leone to the Congo. DuChaillu found it in Gaboon. 
The present record is therefore of the greatest interest. 

22. Htphantobkis ateoguuabis, Reugl. Orn. R. O. Afr. I 
p. 559, pi. 19. 

An adult male from Sassa, in September. 

It is identical with Mr. Forbes’s Lokoja specimen (Shelley, 
Ibis, 1888, p. 550). 

Fam. YinuiM, 

23. Vidua pbincipalis (L.); Reugl t o, p. 585; Earth op. 
dt. vii. p, 102, 

A male from Sassa, in September. 

24. Penthetbia hacruba Reugl. Orn. iV O. Afr. i. 

p, 579 ; Earth op. dt, viii. p. 202. 

An adult male from Ndoruma, August. 

Cohors III. ConioMOBPHiE. 

Phalanx 2, Eumilinares. 

Fam. Stubnim. 

25. LAMPBOOOMXJssPDETOiDtrsCrie^H.); Earth Om. Westafr. 
p. 117, 

A large series from Kutsehugali and Semmio. Iris yellowish 
white. ■ " 

Identical with Gaboon examples. 



I’ROM EQUATORIAL AFRICA. 


427 


26. Lamprocoliits aurattxs (Gm.); Marti t. c. p. 117. 

A large series from Kutschugali and Semmio, Br. Hartlaub 
considers the birds collected by Dr. Emin Bey at Fatico to be 
referable to i. ameik^stinus of Heuglin, distinguished from West- 
African Z, miratus by the purplish-violet colour of the underparts, 
instead of the latter being steel-blue with a violet lustre. Mr. 
Bohndorff^s specimens agi^eed with the Fantee birds. 

27. Ontcootathus Hartlaubi, Gra^, P. Z. S. 1858, p. 291. 
Several specimens of both sexes killed in Semmio in March. 

** Iris red,’’ 

Identical with specimens from Fantee. This occurrence of a 
typical West-African genus so far eastwards is interesting. 

28. Pholidatjq-es leucooaster (Gm.); Rettgl. t, c. p. 521; 
Marti op- cit. viii. p. 227. 

Apparently rare, as very few specimens were in the collection. 
A male was procured at Sassa in November, and a female in 
Semmio in May. 

Phalanx 3. Altinare$. 

Fam. Q-arrulim. 

29. Cryptorhiita afea (X.); Sharpe, Oat. B- iii. p. 75.—Pti- 
lostomus senegalensis, Meugl- t. c, p. 491; Marti, op. cit.. vii. 
p. 107. 

A large series of both sexes from Kutschugali and Semmio. 

Phalanx 4. Idiodactylee. 

Fam. Irbisobim* 

SO. Irrisor EEYTHBOBttYiiroHUS {Lath.)\ Mcugl. Om, if.O.** 
Afr. i. p. 214; Marti, op. cit. vii. p. 107. 

A specimen from Kutschugali. 

Cohors V. ClKNYEIHOBPHJS. 

^ Fam. Nectarinzikje. 

81. NBOTABimA PLATYTJEA (FiWK.); Meugi Orn. N.O.-Afr.i. 
p. 225 ; Gadow, Oat. B. Brit. Mm. ix. p. 10 ^ Marti, op. cit. vii. 
p. 109.—Hedydlpna platyura, Shelley, Monogr. Meet. p. 7, pL 3. 

An adult male from Dem Suleiman, November. It agrees 
perfectly with Senegambian skins, and has a narrow violet line 
separating the green throat from the abdomen, not to .the same 
LIHlSr. JOtTBK.—ZOOLOOY, TOL. XTXI. 32 
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extent as in its ally, metullica, but still sufficiently distinct to 
make me wonder that neither Capt. Shelley nor Dr. Gadow has 
noticed it. The latter gentleman, although he quotes Von 
Heuglin’s book, ignores the occurrence of the bird in JJ^orth- 
eastern Africa, and states that it represents iV metallica in Sene- 
gamhia, though Yon Heuglin notes that he found it between the 
Kosanga and Djur rivers, and Antinori also met with it in the 
latter locality. Emin Eey has also sent a specimen from Lado* 

32. CiNNTBis supEBBiJS (Shaw ); Shelley, Momgr. Ifect, 
pi. 60. 

A male from Semmio, February. Iris blackish brown. 

A splendid male bird, undistinguishable from Fantee examples. 
It has the under taihcoverts tipped with the same velvety maroon 
colour as the rest of the under surface, whereas many of the 
West-African specimens have these coverts entirely black. I 
found, however, on examination that others from the West 
Coast have the under tail-coverts tipped with maroon, and it is 
therefore probably only a sign of fuller plumage. 

83. CiNNYBis SPIEKBIBUS {Shu'w ); Shelley^ Monoyr. Nect* 

pi. 62. 

Several specimens from Semmio, February. Iris blackish 
brown. ^ 

Identical with an adult male collected by the late Mr. W. A. 
Forbes at Lokoja on the Niger. 

34 CiNNTBis crPEEiJs (Shaw ); Shelley, t, c, pi. 68.-—Necta- 
pinia cuprea, Jleuyl. t, c, p. 231 j Kartl. op, cit, vii. p. 108. 

Adult males from Semmio, February. Iris blackish brown. 

This specimen is somewhat peculiar in wanting the coppery 
glossy plumage of the mantle and hack; in this respect it resem¬ 
bles examples from Gaboon, which have the back of a metallic 
Iflae colour. 

85. CinisHTBis ANCfOBENSTS (Xesa.)} Shelley, Monogr. Met 
pL 8^. 

Adult males from Semmio, February. Iris blackish brown. 

Identical with Gaboon specimens of this Sun-bird, hitherto sup¬ 
posed to he confined to the West Coast of Africa, where it ranges 
from Cameroons to Angola. 

. 86. CiNHTBis kcm (AnUn .); Shelfey, Monogr. Met pi 82.~ 
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Nectannia acik, Antm. ; Hengl, t c. p, 230; Karil, op, eit vii. 

p. 108. 

Dem Suleiman and Dembacbir. 

The authority for Dr, Gadow’s statement that C, acik only 
appears to be different if compared with O, eruentata from Ihe 
neighbouring countries, and that if compared with the western 
form it proves to be the same as O. senegalensis,^^ appears to be his 
own ipse diccit ; unless, indeed, he has united the two species from 
a desire to be different from Captain Shelley, as would appear to 
be frequently the ease throughout his volume. Without seeing 
specimens it was somewhat rash to do this; and the series col¬ 
lected by Mr. Bohndorff amply proves that Captain Shelley was 
perfectly right in considering it a valid species. 

37. Ai^THOTHBEPTES OEiENTALis, Marti, Alhcmdh Nat, Ter, 
Bremen^ vii. p. 109. 

A pair of birds from Sassa, November. Iris dark brown. 

The metallic green spot near the bend of the wing is much 
more pronounced than in the western specimens of A. Longue- 
marii, although a trace of it is evident in the last-named bird. 
The female, however, appears to differ from the same sex of 
A, Longueinarii in having the yellow of the abdomen extended to 
the lower breast. 

Order 11. VOLUCBES. 

Cobors I, PsiTTAci. 

38. Pamorbis tobquata (Bodd .); JECeugh t. o. p. 738; Marti 
op, cit. viii. p. 212. 

Several beautiful specimens from Jur Gattas. 

39. PlOHIAS CBASSUS, Sp. U, 

A single adult specimen from Ndoruma, November. Iris red. 

The nearest ally of the present species appears to be P. fusd- 
capiUm ; but from this it is at once distinguished by the larger 
size and by the absence of yellow under the wing, the lower wing- 
coverts being grass-green, with emerald-green axiilaries, 

The following is a detailed description of the type specimen:— 

. Adult. General colour above grass-green, the feathers being 
brown, broadly edged and tipped with emerald-green on the back 
and scapulars, the wing-coverts being coloured like the back; 
bastard-wing and primary-coverts blackish, with dark bluish- 
green margins; quills dusky brown, with bluish-green edges to the 
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primaries; tie secondaries grass-green externullj, with emerald- 
green tips and margins ; lower back, rump, and upper tail-coverts 
bright emerald-green; tail-fealliers olive-brown, margined and 
tipped with emerald-green; crowm of bead and nape brown, 
washed with yellowish olive, with here and thex'e a concealed spot 
of bright yellow; forehead dusky brown, blackish on the lores; 
ear-coverts and cheeks light ashy brown, washed with yellowish 
olive; throat dull yellowish olive with blackish shaft-lines, the 
fore neck and chest gradually dusky brown, with ashy edges to 
some of the feathers ; remainder of under surface of body bright 
emerald-green, with yellow bases to the feathers; thighs emerald- 
green externally, dull ashy internally; axillaries emerald-greon 
like the breast; under wing-coverts darker grass-green, the 
median series washed with emerald-green; greater series dull 
ashy, slightly washed with green; quills ashy below, lighter to¬ 
wards the inner web. Total length 9*5 inches, culmeh (without 
cere) 1'05, wing 6‘55, tail 3*3, tarsus 0*65. 

40, PioNiAS Meteei {Eupp.)) Heugl, t, c. p. 743; Ilartl. op, 
cit. vii. p. 114. 

A number of specimens from Kutschugali, 

Cohors IL Pxor. 

41, Mesoeictus schoensis {Mupp,). —Piens seboanus, lleugh 
op. cii. ii. p, 809.—Picus schoensis, Raril op. cit. viii, p. 207, 

A fine adult pair from Dem Suleiman, November. 

It turns out that the bird supposed by Mr. Ilargitt to be 
M. scAoenm &om Zanzibar, in Capt. 3belley*B collection, is not 
really that species, but an intermediate form, for which I pijoposo 
the name of Mesopims deoipimi%. Like M. mhoomh it hks the 
black ear-stripe joined to the black cheeks; but the chest is 
barred as in M. mmagum. The true M, as shown by 

Mr. Bohndorif s specimens, which agree with Eupj)eirs plate and 
Yon Henglm’s descriptions, has the chest black, with smali white 
spots. The female appears never to have been figured. 

42, Mesoeictts xantholophus, Margate llu^ 1883, p. 421. 

Two females and a male from Semmio, August. Iris dark red. 

This species has hitherto been supposed to exist only on the 

Congo -river and in Gaboon, Its range is thus widely extended 
to, the eastward. I have submitted the specimens to Mr. Hargitt, 
who confirms the identification. 
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43. Mesopicus goertan {G(’m.)\ TIargitt, Ibis^ 1883, p. 412* 
—Picus goertao, JffeugL op. ciL ii. p. 814; HartL op. eit. vii. 
p. 109. 

A large seines from Semmio. 

In some individuals the pale bars on the tail are very distinct 
and reach nearly across the feather. Some specimens, however, 
from the West Coast of Afinca also show this character. 

44. Campotheba caroli {Malli.); Rargiit^ Ibk, 1883, p, 480. 

A female bird from Sassa, identical with others from the Grold 

Coast in the British Museum. Mr. Hargitt also confirms this 
identification. 

45. Campothera permista {Belch) ; KargiU^ Ibis, 18S3, 
p. 478. 

Ndorama, November. Iris blackish brown. 

It is interesting to find that the species from the Nyam-nyam 
country is the same as that of the Gaboon and Congo instead of 
being the Gold«Ooast species Q. mamlosa. 

46. Campothera BALIA (HeugL). —Picus balius, t. c* 

p. 810. 

A female from Semmio, January. Iris violet. 

Mr. Hargitt, in his paper on the Woodpeckers of the Ethiopian 
Eegion, has united this species to 0. OailUaudi of Malherbe; and 
to judge from the description alone, which was all that Mr. 
Hargitt had to found his opinion upon, the two species would 
appear to be very similar. Heuglin’s example was a male, and 
the specimen now sent by Mr. Bohndorff is a female; but I think 
there can be no doubt that it is identical with the species de¬ 
scribed by Heuglin. It seems to me that C. halia is a northern 
form of 0. OmUiaudi, distinguished by its spotted mantle and 
upper back, and by the distinct black line along the upper edge 
of the ear-coverts, as well as by the moustache. 

CohorsIII. Coco TOES. 

Pam. MEGALiSMIKiB. 

47. PooOHOBHXKCHUS Eolleti, Be Ml ; Mmgl I e, p. 750; 
Marti op, eit. vii. p. 112. 

Adult male from Kutschugali, September. Iris blackish 
brown. 
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48. PoOCl^OBItYKCHTrS BTBENTATXJS (SJimd) ; Ilettgl^ /. e, p. 753 ; 
Harth op. cit. vii. p. 112. 

Several specimens from Sommio. 

49. PoaoiTOBHTNcniJS LEtrcooEBiTALCs, .D<? Ml*, Tleugl.t. c. 
p. 754; Harfl op. cit. vii. p. 112. 

Males from Jur G-attas and Kutachugali. 

Identical with a specimen from the Sudan {KnohlecJcer) in the 
British Museum. 

50. Gtmfobtjcco Bonapabtii, Verr .; Marshall, Monogr^ 
Capit pi. 55. 

An adult bird from Sassa, October. Cannot be separated from 
Gaboon examples, with two of which T haA^e compared it. 

Pam. ZArroLosTOMiM, 

51. CeTJTHMOCHABES INTEBMEDIUS, sp. n, 

Several specimens from Semmio belong to the intermediate 
race of Gaboon and Cameroons, which does not yet seem to have 
received a name. The throat is lighter and more pearly grey 
than in C.flmirostfis of Pantee, without the ochraoeous tinge of 
Q. australis* It has a steel-blue rump and tail with gi’eenish 
lustre, not violet as in C.flamrostrU or oily green as in <7. ms- 
iralis. 

Pam. CuctJLxrriE. 

52. CucuLBS soLiTABitrs, Steph ,; Sharpe, P. Z. 8. 1873, 
p. 582, 

An adult bird from Semmio, not to be distinguished from 
West-African specimens in the British Museum. 

53. Cbcblus gtoabis, Bteph,; Sharpe, P, Z. S. 1873, p. 585; 
Marti op* cit. vii. p. 113. 

An adult bird from Sassa, September, exactly resembling others 
from South Africa. 

54. Ctrctrmjs clamosus, Lath ; Sharpe, P. Z. S, 1873, p. 587 ; 
Marti op. cit. viii. p. 210. 

Tw5 immature birds from Semmio, March. Iris dark brown. 

Sent by Emin Bey from Loronio; also procured by Piaggia in 
M’ tesa^s country. 

, 55, CpcOTSTis OBAISBABIBS (P.) ; Mcugl t. < 7 . p. 786; Sharpe, 
P. Z* B* 1873, p. 595.—Oxylophus glandarius, Marti op* cit. viii! 

p. 210. 

An adult birdfcom lur Gattm and a young one from Semmio. 
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66. CoccrsTES caeee {Licit,) ; Sharpe, P. Z. S, 1873, p. 596. 
— Oxylophus afer, Seugt t, c. p. 790; Rartl, op, cit. viii. 

p. 210. 

Old and young birds from Kutscbugali and Semmio. 

57. Ctronj.TJS Klaasi, Stepl ,; Sharpe, P. Z, 8 , 1873, p. 592.— 
Chalcites Clasii, Marti, op, cit, viii. p. 209.—Chrysococcyx Olaasii, 
Meugl, t, c, p. 778. 

Specimens of both sexes from Semmio. 

CohorsIV. CCEKOMOEPHJE. 

Fam. MusoPHAGiNiE. 

58. Tubacits gigaoteus {Vieill ,); Marti, Orn, Westafr, p. 159. 
Mr. Bohndorff brought back an immense series of this bird 

jErom Semmio, where he says it is very abundant. 

59. MtrsoPHAGA EossiE, Gould; Marti, Orn, Westafr, 
p. 160. 

Several fine specimens from Semmio, February. Iris dark 
brown. 

The occurrence of this splendid bird in the interior of Africa 
is surprising, as it has hitherto been supposed to be confined to 
Angola. I have compared Mr. Bohndorff’s specimens with the 
type in the British Museum. 

60. OoBXPHArx SontTEPTr, Oah, Orn, Oentralbl, 1879, p. 180. 

5. Semmio, March. Iris dark brown. 

From the description published by Professor Oabanis, I have 
no doubt that the birds procured by Mr. Bohndorff belong to 
(X Schmtti of Angola. After the occurrence of Mmophaga Mos8<b 
in the Hyam-nyam country, it is only natural to expect to find 
the present species, which occurred alongside of it in the interior 
of Angola explored by Dr. Schiitt. 

61. OoBranAix LEUConoPHA, Meugh U c, p. 703, Taf. 24. 
Marti, op, cit, viii. p. 210. 

This species appears to be common in the iNyam-nyam country, 
as Mr. Bohndorff obtained a large series in Semmio and Ndo- 
ruma. 

62. ScHizonnis zosuea, Bupp, ; Meugl, i, f p. 705; Marti, 
op, dt, vii. p. 114. 

Adult specimens from Kutschugali, September,, 
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Pam. COLimiB. 

63. CoLius iTiGBTcoLLis, V .; Hartl. Om, Westafi\ p. 155. 

A specimen from Ndotuma, October. “ Iris white.” 

This bird agrees best with Congo specimens in the British 
Museum, but the crest is very much paler and of a whity brown 
colour. 


Pam. CoBACiiKiB. 

64. Eubystomus abeb (Lath.); Keugl.t. <?. p. 169; Karil, 
op, cit. Tii. p. 110. 

A female from Kutschugali, shot in September. 

Cohors T. AmpliguIiABEs. 

Fam. TROGONiBrAB. 

65. Hapalodebma KABiuiTA (Vieill.); Heugl, t, c. p. 176. 

Several 'specimens from Semmio, of both sexes, 

Fam. CAPEiMuiiGiKiE. 

66. CAPBiMTTiiGirs EiTROPiEtrs, X. j Heugh Orn, IT,0,»Afr, i. 
p. 125; Mmfl* op, cit, vii. p. 109. 

Several specimens from Dongola. 

67. OosMETOENTS TEXiLBABiiTS Macrodipteryx vexil* 

larius, JSeugl, Om, 2L,0.-Afr, i. p. 134. 

An adult female from Semmio, March. 

68. ScoTOBisis noNaiOAUDA (Drap,); ReAigl. Orn, R.df.^Afr, 
i. p. 133; JELaril, op, cit, viii. p* 207. 

A specimen from Ndoruma, Fovomber. 

This bird is very rufous in colour, but the markings appear 
characteristic. 

Cohors VI. VoLxrcBis SYKnAOPYLiS!!. 

69. Meeops jegyptitts, superciliosus (X.) \ Reugl, 

i. G, p. 197. 

A specimen from Semmio in changing plumage, killed in 
December. 

70. Meeops kubxctjs, Gm, ; Rmgl t, c, p. 199; Eartl, op 
citMl p. 111. 

Kaueh, February (three days beyond Khartoum). 
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71. Merofs AT^TGOLEwsis, Gni .; €ttt Afi\ B. p* ?i 

An adult bird from Muyebra Boo, which ngreoe with oilicrn 
from Gaboon. Jt in iiiioreHtiii*^ to find tliJB wpoeioH and not 
M. Lafremmjii, 

I'am. Ai.cEDrKrKi.li:. 

72. AtjCEBo qtjabrtbeacihysi, Bp, ; limit Om, Wntafr, p*3'l. 
Several adult examples from Hdormua. and Hommb, March. 

Iris blackish brown. 

Identical with Gaboon specimens in tlio Museum. 

73. BTalcyok OHELioiTTEKSTS {Sitanl.) ; Hartt op, etL viii. 
p. 207.—Dacelo tschclicutensis, TIeugt t. o, p. 192, 

A few specimens from Dem Bakir. 

74. HAiiCroK MALiMBiCA (S/imo) ; Monopr, Aleed, 

pi. 72. 

Adult birds from Semmio, The spocimons agree with Mr. 
Forbeses Niger example and the Fantea skins in the British 
Museum, and not with the Gaboon birds. 

75. Halcyoh ctakouettca (Vmll); Sharpe, Momp\ Almd, 
pi. 69. 

Adults and immature birds from Jtiku and Semmio. 

76. Halcyon SEMiCiBRraEA (Forsk,) ; MarfL op, dt vii, p. 110, 
—Dacelo semicmrulea, Mmgt e, p. 100. 

Adults and immature birds from Beimnio. 

77. IsniDiKA PICTA {Bodd.) ; Hartl op. eit viiJ. p. 207.~ 
Alcedo picta, JEtOupt Orn, N,0,-Afr, i, p. 18B, 

Adult and young birds from Semmio. 

Fam. BucEEorrTsrjs. 

78. Tookus EETrHEOBHYNcnus {Temm,) ; Elliot, t e, pi lvi~ 
Buceros erythrorhynchus, Mevpl t, o. p. 727 j Marti op, oil vii. 

p. 112. 

A female from Dembo, June. 

79. Tocktjs easoiapus (Shaw ); Elliot, I c, pi ]. fig. 2. 

From Semmio, February, and Ndoruma in September. The 

latter specimen is young, and is brown instead of black, while 
the penultimate tail-feather is black tipped with white as in 
T. eemifasdatm, The third feather is white for its entire 
length. The white tip to the penultimate feather being 
one of the specific characters by which JR eemifamiaim is 
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distiuguislied from T. fasciatiis^ it is an interesting piece of 
evidence of the close alliance of the two species, that T* fa maim 
goes through a stage of plumage resembling the features of the 
adult jfl semifascia fits. 

80. Tocktjs oamxjeijs, Cass .; MUot, f. c. pL lix. 

A specimen from Sassa, October, agrees with others from 
Gaboon in the British Museum. 

81. Pholibophaltts Shabpii (Mliot) ; Blliot, t. c. pL xxxiii. 

A specimen from iN’doruma. Identical with the type in the 

British Museum from Angola. 

82. Sphagobobus atratits (Temm.) ; Blliot, t. e. pi. xxiv.— 
Buceros atratus, Barit op. cit. viii. p. 208. 

A large series from Semmio, illustrating the changes of the 
species from youth to age. The young male evidently commences 
life with a rufous plumage like the female, as traces of it are to 
be seen in one of the male birds j but apparently tbe bill is like 
that of the old male in form, without such a large development 
of casque. 


Cohors VII. PERlSTEROIBEJil. 

83. Tberon oabta {Temm?) ; Bhelley, Ibis, 1883, p. 267.— 
T. nudirostris, Beugl. t e. p. 821; Marti, op. cit. vii, p. 117. 

A series from Sassa and Semmio. 

84. Treeoh waabia (Gm.); Meuffl. t. <?. p. 817; Shellep, Ibis, 
1883, p. 265; Marti, op. cit. vii. p. 117. 

Several specimens from Jur Gattas and Dem Suleiman. 

85. CoBXJMBA GTTiMBKSis, Bonn. 5 Meupl t. c. p. 822; Marti 
op. cit. viii, p. 216 ; ShelUp, t. e. p. 278. 

A female from Jur Gattas, November. Iris ochre-yellow. 

Order III. AOOIPITBBS. 

86 . Gxpohibeax aistgobeksis (Gm.) 5 Meupl I c. p. 106, note; 
Sharpe, Oat, B, L p, 312, 

A considerable series of old and young birds was brought by 
Mr. Bohnclorff, who says that it was plentiful in the Nyam-* 
nyam country wherever the BMs palm is found. It is very fond 
of the fruit of this palm and devours it, as well as feeding on 
smafl antelopes &e. The late Baron von Heuglin believed he 
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saw this species on the Kosanga river; and there can be little 
doubt of the correctness of his surmise. 

87. POLTBOROIBES TTRicus, Smith ; Sharpe^ Cat, B. i. p. 48.— 
P. radiatus, Heugl. t. 76. 

A fine adult male from Semmio, March. 

88. Butastur rtoipennis (Sund.) ; Sharpe, OaL B, i. p. 299. 
—^Poliornis rufipennis, Heugl. t. c. p. 95; Barth bp. cih viii. 

p. 218. 

An adult female from Kutschugali, procured in October. 

89. Asturinttla monoobammica (Temm .); Sharpe, Out. B. 
i. p. 275; Bartl. op. cit. vii. p. 115.—Astur monogrammicus, 
Beugh t. c. p. 64. 

Adult birds from Kutschugali and Semmio. 

90. Melibrax POiiTzoOTS {Bupp.) I Sharpe, Cat B. i. p. 88. 
—Astur mecbowi, Cah .; Barth op. cit. viii. p.' 213.—^Astur 
polyzonus, Beugh i. e. p. 61. 

Two adult birds from Kutschugali, August. 

The differences on which Prof. Cabanis has founded his Melieraco 
mechowi seem to me to be purely individual, as in the series of 
twelve birds, all adults, in the British Museum, every gradation 
between a uniform and a closely barredwing can be found, and I 
believe that the uniformly marked birds are simply the more adult. 

91. Astur srhenurus {Bupp ^); Sharpe, Gat. B. i. p. 112.— 
Msus sphenurus, Barth op. cit. viii. p. 214.—Nf. badius, Beugh 
h c. p. 70. 

An adult male from Sassa, and one from Semmio with remains 
of immature plumage. The species was also in the collection 
from Juku. 

92. Helotarsus eoaubatus (Baud .); Beugh t. o. p. 80 ; 
Sharpe, t. c. p. 800. 

A fine adult female from Mangiri, October. This was the 
only specimen obtained by Mr. Bohndorff, though he says they 
are common. They are, however, very shy;, and the present 
specimen was only got by finding the nest, and shooting the 
old bird as she flew off. 

98. Pebjstis A3etv6rus (i.); Beugh t. c. p. 97; Sharpe, Oat. B * 
L p. 844, 

An adult bird from Sasss, November; and a younger bird 
. 'Semmio. ^ ^ ' 
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94. Baza citcxjloioes (Swains,) i Sharpe^ Cat. B, i. p, 854, 
pi. xi. fig. 2,—Aviceda cuculoides, Remjl. t. c. p. 106, note. 

A pair of birds from Scmmio, February. They arc identical 
with G-abooii specimens. Baron von lleiiglin identified a bird 
seen, but not procured, by him in the country of the Dor 
Negros as being probably of the present species, and he was no 
doubt correct in the identification. 

95. Oeechkeis aebesiaca (Bon. ^ Vieill,) ; Sharpe, Oat. B. i. 
p, 446,—Falco ardesiacus, Rengl, t. c. p. 34; Harth op. eit. vii, 
p. 115. 

Two adult birds from Ndoruma, September. Identical with 
Senegambian and Bogos specimens. 

96. Ceeohkbis TiNKiTKCULirs (JC.); Sharpe, Oat. B. i. p. 425. 
—E. tinnunciTlus, Meugl. t, c. p. 40. 

A young male from Jur Gattas, shot in November, of the 
ordinary European type, and not belonging to the dark resident 
race of the Abyssinian highlands. 

97. Eax/CO EuricoiiEis, Sw. ; Sharpe, Oat. B. i. p. 404 j Marti, 
op. eit, vii, p. 115.—E. chicquera, Rough t. c. p, 36. 

Two immature birds from Semmio, April. 

Mr. Gurney very aptly refers to my omission of the young 
plumages in my description of the species (h c.). I had not at 
that time any immature birds in the Museum collection; but ho 
has supplied some very good notes on the subject in the '•Ibis * 
for 1882 (p. 162). 

A young bird of this species may be recognized at a ghmeo by 
its much darker colour, dusky mautle, broader black bars, dusky 
rufous head, with broad black centres to the feathers, and by the 
rufous margins to the feathers of the upper parts. The change 
to the uniform rufous head and blue-grey upper surface is by a 
diTect moult, the now feathers on the back being light blue-grey 
with narrow black cross bars. On the under surface of the body 
the rufous colouring of the breast is more of a sienua-colour and 
the throat is also rufescent, while the flanks are also nearly 
uniform; the cross bars on the flanks and aides of the breast are 
also broader and coarser, 

98. Bubo cikbeasoeks, &uh-, ; Shmpe, Oat. B. ii. p. 82; Marti. 
Of. di. liih p. 215, 

An adult bird from Ndoruma, killed in July, It seems to be 
identical with specimens from Bogos Land in the Museum, and 
net wWa tme B. mamhsm of South Africa. 
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99. Scops cut (Scop.); Sharpe, Oat, JB, ii, p. 47.—S. zorca, 
Hettgl, t, c, p. 117. 

An adult male from Dembo (a zereeba on the Bahr el G-hazal), 
July. This specimen is undoubtedly identical with European 
and Senegambian examples. 

100. G-UATJOiBitTM PEEiiATTjM (VieUl ,); Sharpe,Cat, B, ii. p. 209. 
—Athene perlata, Marti, op, cit, vii, p. 215.—Noctua perlata, 
Meugh t, 0 ,-^, 120. 

Several individuals from Sassa and Semmio. 

An Abyssinian specimen in the British Museum has seven bars 
on the tail, and the example retained by the latter institution from 
Semmio has six white bars. 

101. Syekixjm BoHKnoRPPi, sp, n. 

Prom Semmio and Ndoruma. 

Closely allied to S» nuohale, Sharpe, but distinguished at once 
by its deep cinnamon colour above, with scarcely any white spots, 
and by the absence of the large white spots on the wing-coverts, 
which are thus almost entirely uniform. The breast, instead of 
being broadly barred across, has only some small white spots and 
bars. The specimens brought by Mr. Bohndorff have been com¬ 
pared with five adult specimens of S. nuchale from the Gold 
Coast and Gaboon. 

I subjoin a description of the typical example:— 

Adult. General colour above dark cinnamon-rufous, with 
scarcely an indication of any vermiculations, excepting a few on 
the lower back and upper tail-coverts, the latter having indi¬ 
cations of fulvescent spots along the shafts; scapulars lighter 
rufous externally, inclining to tawny buff towards the base, and 
with a large quadrate spot of white near the end of the outer 
web; wing-coverts nearly uniform rufous brown, the outer webs 
of the greater series lighter rufous and with a slight indication of 
dusky vermiculations and a whitish spot towards the end of the 
outer web t, bastard wing blackish, with rufous bars on the outer 
web; primary-coverts uniform black, excepting a rufous bar at 
the end; quills regularly barred with blackish and light rufous 
brown, the inner secondaries pale cinnamon, with light brown 
cross bars; tail-feathers barred with blackish and light rufoUs, 
the centre ones with five pale bars including the tip, the light 
bars being seven in number on the outer feathers j crown of head 
uniform pinnamon-brown, with black shaft-streaks and . a few. 
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tiny spots of bu% white; the hind neck lighter cinnamon and 
with a few more distinct diamond-shaped spots of white; loral 
plnmes white, extending above the eye, the latter having a black 
line round it; ear-coverts rufescent, with dusky blackish cross 
lines; cheeks dull white, with dusky cross bars j remainder of 
under surface of body light cinnamon-rufous, with a few white 
spots and bars on the breast, the abdomen and flanks being 
broadly barred with white, each white bar being bordered above 
and below with a line of blackish; thighs and vent yellowish buti*; 
the under tail-covcrts white, slightly barred with rufous near 
their ends; under wing-coverts and axillaries light cinnamon- 
buff, with a few dusky bars near the edge of the wing; the lower 
series yellowish huff, with broad black ends, resembling the under 
surface of the W’ing, which is blackish, barred and tipped with dull 
rufous. Total length 13 inches, wing 10*1, tail 6*5, tarsus 1-6. 

102. Stbix blammea, L, ; Kmigl. t c* p, 128; Bkarpe, Cat, JB, 
ii. p. 291. 

A female from Semmio, February. 

Of the usual dark African type, with numerous spots. 

Order V. CBALLATOEM. 

Series I. OEALLATOEES ALTINAEEB. 

CohorsL Hebobii. 

Earn. Aebeim. 

103. Boxaubus Stubmi iWaffl,)\ Mmgt t, c, p. 1078; Marti 
op, cit, viii. p, 215.—^Ardea Sturmi, Mengl, i, c, p, 1078. 

An adult bird from Semmio, killed in March. 

104. Butobides atbicabilla Ardea atricapilla, 

Meugl, t c, p. 1080. 

An adult specimen in full plumage from Semmio, May. 

Cohors IL Peuabgi. 

Earn. OJccniriiisriB. 

105. Akastomus nAMEULiGEEtrs, Temm ,; Smgl t. c, p. 1119. 

A single specimen from Bern Bakir, May; in very worn 

'piuw^. 
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Coliors IV, CtTBSOBES. 

Pam. Chababbiikad. 

106. Hoploptebxjs sbinosijs (X.) ; Sethgh Orn, N.O.-Afr. 
ii. p. 1004. 

A fine Bpecimea from the Gazelle Eiver. 

Identified by Mr. Harting. 

107. Lobiyatolltis sEisrEOALiJS (X.).—L. senegalensis, SLeugh 
Orn. A. 0,-Afr. ii. p. 1000. 

A female from Kutsclmgali, September. 

Pam. Eallim. 

108. Pabba abbicana, Gm, ; Seugh t, c. p. 1216; HartL op. 
cit, yii. p. 119. 

Several specimens from Musehra Eec. 

109. PoBPHXBio AniiENi, Thomps .; Meugl. if. i?. p. 1228; Sarth 
op. cit. Yxii. p. 219. 

An adult specimen from Musehra Eec. 

110. CoBErHBTTBA CINNAMOMBA (Xm.) J Harth Om. West-' 
afr. p. 242. 

Ndoruma, iNovember. Iris clear brown. 

Identical witlLWest-African specimens in the British Museum. 

111. Limkocobax biobb (^«?.)*~Ortygometra nigra, JSeugl. 
t. c. p. 1237; Earfl op. eit. vii. p. 119. 

An adult specimen from Musehra Eec, March. 

Order Vn. EATAT0ME8. 

Cohors V. Totibabmatas. 

Pam. Ababim. 

112. DETOBOOxaB-A YiniTArA (X.) 5 Hmgh Om. EO.^AJt. ii. 
p. 1298. 

A female procured at Kutschugali in Septemher, 
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Actena, 398; maculicaudam, 199; 
sambucana, 198. 

AcautbomefcTOj 102. 

Acarollus, 375; musca, 375. 

Aaari, 376, 383. 

Acariim, 371, 376, 377, 379, 382, 387 
(ilnote), 388, 390; iifcoratare and 
workeirs thereon, 371; life-history of, 
371. 

Acarus, 371, 373, 381, 382; acarornm, 
371; crassipes, 371; muscarum, 371 j 
spiintarsus, 371, 376. 

Accipiires, 405, 436. 

Acer, 346; pseudoplataiins, 346. 

Aohillaja, 176, 177; millefolium, 176, 
177, 179, 180, 182; Ptarmica, 178, 
179, 

Achlya, 149; penetrans, 149. 

Aclionites manubrialis (Tullb. desorip. 
of), 19, 20; purpurescens, 19,20,21; 
Plieclii, 20. 

Aoroptcron, 351. 

Actceon, 284; affine, 290; amabilis, 
,284, 288; austrinus, 284, 287, 2B8; 
bovetensis, 286; chariis, 284, 285; 
cinereus, 284, 289, 290; edentulua, 
284; exilis, 286; fumatua, 290; 
glaber, 290; levidensis, 288; pusiilus, 
287; strigosits, 290; suturalis, 287; 
turritus, 284, 286* 

Act^onina, 285. 

Aotinaria, 138. 

ActinisD, 100. 

JBlquiparatfie, 423. 

jSEschropterys, 197, 204; tetragonata, 
2Q4; transpectans, 204. 

Agamerion, 64, 58. 

Aganoia, 312,317; rugosa, 312. 

Agadons, 374; campestris, 374.* 

356 j rhinoceros, 366. 


Agelona, 163,166 (ftnote); labyrinthica 
163. 

Agoaus, 100; cabaphractus, 100, 

Agrimonia, 176; PJupatoria, 176- 
177* 

Alcodininso, 436. 

Alcedo, 436; piota, 436; quadribrachys, 
43o. 

Alcyonidium, 106; gclatinosatn, 106, 
108 5 parasitioum, 106, 108. 

Aloyonium, 106; digitatum, 106, 108. 

Allocera, 63. 

Alfcarus, 58; licsponis, 68. 

Altinares, 427, 440. 

Amaurobius, 173 j fonestralis, 173; si- 
milis, 173. 

Amblj^ornis, 408; inornatus, 408; sub- 
alai’is, 408. 

American Brook-trout, variations in, 14, 
15. 

Ammodytes, 88, 96. 

Amphigulares, 434. 

Araphilectus, 106; Bdwardi, 106,' 108; 
gracilis, 106, 

Anabacia, 140. 

Anacryptus, 64, 56. 

Analginee, 388. 

Anastomus, 440; laraelligems, 440. 

Anatinse, 444. 

Anatomy and functions of the tongue of 
Honey-bee, T. J. Brian! on, 408. 

Andropadus, 424; virens, 424. 

Anemone, 189 (ftnote) j nemorosa, 189 
(ftnote). 

Anguilla, brain of, 1. 

Anoetus, 872. ' , 

Anomalooera, 102; Peteraonii, : 

, Anpmip-, 96; ^bippium, 96^ 06, W. 

Ancmr^ 

69 s , 


jOHir, fornKtr.—-zooiioey, Toi. xtii. 
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Anthotlireptes, 429 j Longuemariij 4-293 
orientalis, 429. 

Anthozoa of east coast of Scotland^ 106. 

Anthriscas, 177 ; sylvcstris, 178. 

Anthropliora, 190; acervorum, 190, 
191. 

Anthyllis, 177 ; vulneraria, 177. 

Antipatharia, 138. 

Antrocephalus, 54,63. 

Ants, Sir Jolin Liibboclc on, 41; lon¬ 
gevity^ of, 49; recognition by, 4.85 
sensitiveness to nltru-violot rays, 50. 

Annrida, ally of, 21. 

Aphrodite, 94 j acnleata, 94. 

Apidfc, 181,182, 183. 

Apis, 176; mcllifica, 176,177,178, l79, 
183, 185,187. - 

Aplysiidse, 841. 

Aporosa, 137,138,139, 140, 318. 

Aporrhais, 95 3 pes-pelccani, 95,99. 

Arctium, 175 ; Lappa, 175,176, 

Ardea, 440; atricapilla, 440; Sturmi, 
440, 

Ardeinse, 440. 

Argynnis, 188 3 aglaia, 188 3 lathonia, 
188. 

Argyronetiea, 170 (ftnote); aquatica, 
170 (ftoote). 

Armeria, 176 j vulgaris, 176# 

Arretocera, 54, 56. 

Arrhenodes, 301. 

Arthropods, nervous syst. of, 2, 5. 

Aspirlnna, 54, 60. 

Astarte compressa, 94, 95, 96, 09 ; soo- 
tica, 96 5 sulcata, 94, 95, 96, 99. 

Asterias, 102,104 j Muellori, 103, 104 5 
vioiacea, 102,103,104. 

Asteroidea of the ‘ Challenger * Exped., 
’V7. P. Sladen on, 214. 

Asthenia, 198 (ftnote). 

Astrsea, 313, 316 ; meandrina, 313, 

Astrseid®, 139,141, 308,313, 316, 3l7, 
318, 366* 

Astrangiacesc, S. 0 . Bidley on variable 
structures of, 395, 

Asfcropeoten, 103,217,218 (ftnote), 247; 
acanthifer, 248,253; brasilieiisis, 247, 
249; brevispinus, 248, 249 3 cingu^ 
latus, 249,266; granulatus, 248,263 3 
hermatophilus, 248, 257; imbeUis, 
248,255; irregularis, 103,104; japo-; 
nicus,,248, 255; me5actus,249, 267; 
monacanthus, 248^ 263; pectinatus, 
248, ,251J pentacanthus, 103, 104 3 
polyacantbus, 248, 251 5 ponto- 
porsBUs, 248,259 j velitms, 248,263 3 
zebra, 248, 261; zebra, var. rosea, 
263, 

Astropecfcinidse, 214, 247# 


Astur, 437; Mechowi, 437; xnono- 
gramniiciis, 437; polyzonus, 437 3 
sphenurus, 437. 

Aaimnnulix, 437 ; monogramniica, 437. 

Athene, 4-39 ; perlata, 439. 

Atys, 322, 341; cylindrica, var. solida, 
342; hyalina, 341 j spcciosa, 322. 

Auditory ossicles of Bhytina Stelleri, 

A. Doran on, 366. 

Aviceda,438; cuciiloidcs, 438, 

Axima, 54, 57; spiuifrons, 54, 57. 

Balcena, 370; inysticetus, 370. 

Balecnoptera, 370 ; Sibbaldii, 370. 

Balamis, 106, 206. 

Bartsia, 177; Odontites, 177. 

Baryrrhynchus, 300 ; Powori# 300 ; 
Miles, 300 . 

Baiis, 426; orientalis, 425. 

Baza, 438; cuculoicles, 438. 

Bee, anat. tongue of, T. J. Brianfc on, 
408; manner use of tongue, 415; 
Observ. tongue of—^Briant, 414, 
Chambers, 413, Cook, 415, Miiller, 
415, Kirby and Spence, 413, IMow- 
port, 413, Shuckard, 416. 

Bees, hearing in, 43, exper. on, 44 , 
45; knowledge of colour, 42; me¬ 
thodic habits of, 175,186, 193 ,* pre¬ 
ference for colours of flowers, 192; 
sight of, 93. 

Sir J. Lubbock on, 41. 

-, visits to ilowors, A. W. Bennett 

on, 182; B. M, Clirisfcy on, 186,189, 
190. 

Bell, Prof. F. Jeffrey, Bchinodorms of 

B. coast Scotland, 102 . 

Beilis, 177 j perennis, 177. 

Bennett, A. W., constancy of insects* 
visits to flowers, 175, 

Bohtidorir, Herr h\, coll of Birds from 
Kyam-nyain country, 419. 

Bolbognster, 301 ; cteuostomoides, 
301. 

Bombus, 176, 177,178, 179,180, 182, 
185, 384; BcrimsUimnuB, 190; vir- 
ginalia, 384. 

Botaurus, 440; Sturmi, 440. 

Bothrioeeplmlua latus, 82. 

Brachymeria, 65; panamensis, 68 ; tar- 
salis, 67. 

Brachypodes, 424. 

Bradyoruis, 423 J ater,423; diabolicus, 
423. 

Brain, homol of, in Invertebrates, 4. 

BrenthidsB from Japan, Lewis on, 
295, 347. 

Brevipennes, 422* 

Brians T.J., Amtonoy and Funotiems 
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Tongue of Honey-Bee (Workoi*), 
408. 

Brissopsis, 91, 103; lyrifera, 94, 103, 
10 L 

Brii^sus, 94; lyvifor, 94. 

Brontes, 298, 

Brook, G-., Notes on little-known Col- 
letubola awl .British species of Tomo- 
cerns, 19; Revision of Genus Ento- 
mobrya (Degeeria, Nio.), 270. 

Bryozoa, closure of Cyelostomatous, 
400, 

Bubo, 438; cincrascens, 438; macu- 
losus, 438. 

Bubonidre, 407. 

Bueoros, 435; atratus, 436; erythro- 
rliynohiis, 435. 

Bucerotinse, 435. 

Buccinuli, 200 . 

Bucoiuum, 95; undatum, 95, 99, 

100 . 

Buohanga, 425 ; assimilis, 425. 

Bulla, 321, 325, 341 (ftnoto), 343,344; 
hyalina, 31] (ftnoto); hydatis, 322; 
parallcla, 331; semilsovis, 322. 

Bttliidee, 322 j of * Ohallengor’ Exped., 
319, 341. 

Butastur, 437; rufipennis, 437- 

Butooninin, 405. 

Butler, A, G., on Moths of family 
tlraptorygidce, 195. 

Butoyidcs, 440; atricapilla, 440. 

Byssodes, 195, 200 j appropriata, 195. 

Calamijatha, i75 j Clmopodium, 176. 

Callida, 860. , 

Callilanguria, 348, S54, 855. 

Calliopius, 102 ; bidontafens, 102 , 

Calluna, 180; vulgaris, 180. 

Oalodroirms, 298; Mellyi, 298. 

Galoptenuabivittatus, 2; fenmr-rubrum, 
2 ; spretus, 2 , oosophag. ganglia of, 

2 , a. • 

Calospilos, 201; arearia, 201. ^ 

Campanula, 178 5 rotundifolia, 178, 

179. 

Campbell, E. Maule, Pairing of Tcge- 
naria Guyonii, with descript, of cer¬ 
tain organs in abdoni. sex. region of 
male, 162. 

Oampephaga, 424; xanthornoides, 
424. 

Campephaginaj; 424 

Campo^hera, 431; balk, 431; Cail- 
liaudi, 431; caroli, 431; maculosa, 
431; pomixta, 431. 

Caprimulghiie, 434. 

daprWulgns, 434; europseus, 434. 

CaraMdsB, 850, 360. 


Cai*abus, 360, 361. 

Oarcinus, 95 ; nisonas, 95. 

Cardamiiio, 177 ; pratensis, 177. 
Oardium, 94; cchinatum, 96, 98, 100 ; 
fasciatum, 94,95,98,100 j minimum, 
99 J pygmeenm, 96. 

Caridina, 95 ; varians, 95, 98. 
Caipoplmga Pinsohii, E. P. Ramsay on 
type of, 25. 

Casnonia, 350. 

Caiilaster, 217 (ftnote); pedunculatus, 
218 (ftnote), 

Ccblepyris, 424; poctoralis, 424. 
Cellepora, 402, 404 
Celtis, 296. 

Centaurea, 176, 181 ; nigra, 176, 177, 
178, 179, 180, 183; Scabiosa, 176, 
183. 

Cephalopods, brain of, 7, 8 , 11 , 12 , 
Oerastium, l77 j glomeratum, 177. 
Cerchneis, 438; ardesiaea, 438 j tinnun^ 
cuius, 438. 

Cerebral Homologies, Prof. Owen on, 1 . 
Oestodo, new human (Ligula Mansoni), 
78, 

Cetacea, 370. 

Cetacean auditorjr ossicles compared 
with those of Sirenia, 370. 
Ceuthmocharos, 432 j australis, 432 j 
flavirostris, 432; iniermediua, 432. 
Oliffirodes, 195,204 j bidliaria, 204; in- 
variaria, 204 j invisata, 204; sectata, 
201; striata, 204; tetragonata, 204; 
transpectans, 204, 

Ohalcidinsp, 65, 70; W. E. Xirby on, 
53; list, of genera, 54. 

Ohalcis, 53, 55, 64, 65, 68 , 75; ame- 
nooles, 68 5 annulipes, 68 ; atrafca, 76; 
bispinosa, 64, 64, 67; callipus, 75; 
elavipes, 64; conoitata, 68 ; coni- 
, gastra, 54, 59, 66 ; comigera, 54; 
Cowani, 76; Bargelasii, 67; decreta, 
68 ; dimidiata, 66 ; Eiipta, 68,76; 
eury tomoides, 68 ; fasciata, 66 ; fina- 
tor, 68 ; flavipes, 685 Hearsoyi, ,76; 
incerta, 68 ; inclinator, 68 ; lasM, 68 ; 
Bonsoolomboi, 76; mansueta, 68 ; 
myrifcx ,64655 obscurata, 68 ; orata, 
68 J peotinioornis, 54 64; podogrioa, 
75; polyefcor, 68 ; pusUk, 54, 64 
rufipes, 67; separata, 54,60; sispes, 

54, 55; stylata, 54, 61; varipes, 68 ; 
vicaria, 68 ; Wollastoni, 76 ; xantho- 

' stigma, 65. 

Ohalcis. Cowani, reared from piipse of 
Papilio Demoleus and Nephele, 76. 
Chaloitella, 54, 55, 56 5 evanioides, 54, 

55. 

Ghalcites, 433 j lOaasii, 433. 
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* Challengei’ ’ Expcd., Astoroiclea of, 
Pt. IL, 'W. P. Sladen on, 214 j Mol- 
lusc'a of, (XVI.) 26; (XVIL) 1X2; 
(XYIIL) 284; (XIX.) 31i); (XX.) 
841. 

Charadrimse, 441. 

Charr, hjbrid. and variation in, 16. 

Oheirocratiis, 302; Sundevallii, 102. 

Chernetes, 173. 

Chiloslomata, 400, 402, 403. 

Chiroeere, 64. 

Chironemus, 376. 

Chiton, 99 j cinereus, 99. 

Christy, P. Miller, on Methodic Habits 
of Insects when visiting Flowers, 
186. 

Chrysantliemmn, 177; Leucanthemnna, 
177. 

Chrysis, 57; hesperidmn, 67. 

Chrysococcyx, 433; Klaasii, 433. 

Chrysomela, 351, 360, 361. 

Ohrysomelidae, 350, 351, 360. 

Cicada, 109 j moerens, manna of, 109; 
viminalis, 111. 

Cichlomorphte, 422. 

Ciconiinse, 440. 

Oinnyriujoi pliao, 427. 

Cinnyris, 428} acik, 428, 429; ango- 
lensis, 428; cruentata, 429 j cupmis, 
428; senegalensis, 429; splendidus, 
421; superbus, 428. 

Olassiflcation of Lophoserinse, 317. 

Clupea, 92; barengus, 92 j longicops, 
86; sprattu'?, 92. 

Cobbold, Prof. T. S„onX*igulaMansoni, 
a new Human Cestode, 78. 

Cocenlina, 38; nngulata, 38; fig. den¬ 
tition of, 40. 

Cocculinidce, 38. 

Coccyges, 431. 

Coccystes, 431; cafer, 433; glandarius, 
432. 

Coeloria, 362, 364; dsodalsea, 363 j 
PprsWatm, 862 *, labyrinthica, var. 
pachyohik, 362. 

Coenomorpba, 433. 

Colias, 188. 

OoMinse, 434 

CoUomorphsa, 426. 

OoMus, 434; iiigricollis, 434, 

Cdlkmbok, H. Brook on, 10. 

(MohTrSenae in Haphnia, Sir J. laib- 
^ bock on, 235. 

vColnmba, 436; giiinseensis, 430. 

ComcBeris, 302, 805,318. 

Oompositas, 175,182. 

Oonkostos, 426.' 

' Oonhra, 54, 58, 59; flavicans, 64, 68, 

iirvenris, 176,177. 


Oopris, 359. 

Copropbaga, 359. 

Coraeiintc, 434'. 

Corothrura, 4'4l; cinnamoinoa, 441. 

Corvinelia, 424; alUuis, 424; corvina, 
421'. 

Corydttlis, ISO; claviculata, 180. 

Oorythaix, 4-33; leucolupha, 483; 
Schuetti, 433. 

Coscinaraia, 303, 313, 314, 317, 318; 
meandrina, 313, 314. 

Cosmetomis, 484; vcxilliirius, 434. 

Crabro, 66; ibniomtus, 60. 

Crangon, 94 ; AUnianni, 94,95, 96,07. 

Craioropodiinc, 422. 

Cratcropus, 422; afripentiis, 422; 
BolindonTi, 422; Haynosii, 422. 

Crepioinargiiiuk, a I’lioceiio P'ossil=: 
SScidora, 26; reticulata, 28. 

Orepis, 177 ; virens, 177. 

CribrcUa, 103; oculata, .|03, 104. 

Cribrifonn organ in Asteroidea, 216, 

Crisia, 401. 

Crura cerebri of Vertebrates, 2. 

Crustacea, sense of colour iti, 206. 

Crypiorhiua, 427 ; alra, 427. 

Crystallogobius JSfiksoiii, 89. 

Ctenodiscus, 218 (ftuoto), 240, 

Cucujiis, 351. 

Ouculinop, 482. 

Cuculns, 482; damosus, 432; gulark, 
432; Kkasi, 433; soiitarais, <132. 

Cursores, 411. 

Cuttlefish, eyes of, 5. 

Cyclostouuita, 100, 401, 402, 403, 404; 
on closure oj‘, by A. W. Waters, 100. 

Cyliehua, 319, 339; aeuininaia, 326; 
alba, 819, 320, 334; bizoiu’i, 322; 
crispula, 819, 321; cyliiulrucoa, 99, 
320; dccuHsata., 339; diaeus, 310, 
320; fijicurtk, 389,340; Inbiata, 31U, 
321; iutieok, 322; muera, 320; 
marinoratu, 822; iiiwuyetims, 319 
322; paupereuk, 319, 325; pro- 
traeta, 320; pyrauiidata, 33t)j reti¬ 
culata, 319, 823, 324} suhreticukta, 
339, 323; sulcata, 310, 325; taUk 
timsis, 319, 320. 

Cynips, 67; annata, 67. 

Cynthia, 176; Oardui, 176,381,185. 

Cyphagogus, 227,298 i Pkicltsom, 297; 
plaTUl'rons, 297; signipcs, 207; West* 
woodi, 297; W'hitri, 297. 

Oyproea, 99; europnea, 99. 

Cyprina, 94; iskndica, 94, 95, 99, 

100 . 

Dapbnia, 205; pulex, 205; sense ol 
colour in, 205. 
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Basmidm, 130. 

Baueus, 170 5 Oarola, 170,177. 

Bay, Br, Franais, ICcliinotlenns of E. 
coast Bcoiliirul, 102 ; obsorv. on ma¬ 
rine fauna E. coast Scotland, 84; 
55oophyi:cs and Bponiujcs of iS. coast 
Booliund, j()5j vunations and liy- 
bidisiri in Balrno fontinalis, 3,18. 
Beceiui^cnnatEC, 4-20. 

Befranda, 90 j linearis, 99,100. 
Begeeria, 270, 271,272; aruxulata, 273; 
arbox’ca, 270 ; atra, 281; cincta, 279; 
corticabs, 270, crassicorniy, • 280 ; 
decemfasciata, 270, 282; decora, 
280; disjuncta, 276; llavocincta, 
' 271 , 282; Havopieta, 271, 282; gri- 
seo-olivata, 281; incerta, 280 ; lanu¬ 
ginosa, 276; marginata, 276; incm- 
branca, 280; niullilasdaia, 276, 282; 
muscoruni, 276; Micolctii, 276; iii- 
groinuculata, 272; nivalis, 273, 276, 
276 5 pcrpulchra, 281; pi, 272, 273, 
274; puldieila, 271,276; piirpuras- 
cens, 282; I’cferenda, 280$ snperba, 
271,279. 

Bendrocygna, 441; viduata, 441, 
Bcndroecirise, 426. 

Bendrophagus, 298. 

Bendropius, 370 (and ftnotc). 
Bcntalium, 94, 108; cnlaiis, 94,96, 00, 
97, 99. 

Bermaldchi, 372, 388. 

Besorip. of Bigula Mansoiii, a new 
liiinmn Cestode, by Brof. T. S. Cob- 
bold, 78. 

Bosorip, now Honey-ant from Aus¬ 
tralia, 61. 

Begoria, 270. 

Besainine, 98 ; spinosa, 98. 

Biafungia, 417, 418; granulata, 418. 
Bias, 102 ; longireniid, 102, 2U0. 
Biaseris, 418, 419. 

Biastnpora, 401,402; patina, 401; sar- 
niensis, 401. 

Biastopora*, 401. 

Biastoporidta, 402* 

BicrurnifiD, 425, 

Bicrurus, 426 $ divaricates, 426. 
Bictyna, 163; benigna, 163, 

Bigitalis, 180; purpurea, 180. , 
Bimalus, 360. 

Bipsaeacese, 176. 

Biptem, visits to flowers, 185. 
Birrbinus, 54, 57, 04 ; excavatus, 54, 67. 
Bisparipes, 388,390; bombi, 388,390 $ 
viridfs, 389. • 

-bombi, descrip. of d ^ ^90? 

lam of, 893. ,, 

846$, MaiEardj,8M? 

' tria»gulans,846. 


Bolicbodorus, 361. 

Bonnadieu, A. B., on Trichodactylua 
X}'loco])ioe, 383. 

Boran, A., on Auditox'y Ossicles of 
Bhytina Stclleri, 3()6- 

Boubledayu, 347, 348, 364, 360, 361; 
buccuknta, 347, 365; victor, 355 ; 
■\Viiitii, 365. 

Bmlging E. coast Scotland, 98;,nature 
of ground, 100 ; temperatures, 101 . 

Bi'cpanodcB, 195. 

Bryoscopiis, 423; mtUiopicus, 423; 
erytbrogaster, 423. 

Buncan, 1\ M., on the Madreporarian 
family Eungidse, with especial refer¬ 
ence to bard structures, 137; on 
new genus of Becent Fungidn, 417 5 
on replaecmonl} of true Tbeca or 
Wall by ICpitbcca in some Serial Co- 
ralla, and importance of Structure in 
Orowth of In crusting Corals, 36l; on 
structure bard parts of Fuugidse, 
(XL) LopliOserinsB, 302. 

East coast Scotland, marine fauna of, 
84, 102,105. 

Ebaba, 98; Cranebii, 98. 

Eebinocardium, 103 $ flavescens, 103, 
104. 

Ecliinocyamus, 103; pusillus, 103, 
304. 

Eclnnodormata of E. coast Scotland, 

102 . 

, exper. on senses of, 132; willi 
poisons, 135 ; physiol* of, 131, 

Eehinopora, 303, 316, 317, 818; ana¬ 
tomy of, 316. 

Echinoporinee, 140. 

Echinus, 102 ; elcgans, 102 , 108, 104; 
esculent us, 103, 104; miliaris, 103; 
flavescens, 103. 

Ecbiiim, 176; vulgare, 176. 

Elcpbas, 370; indicus, 370. 

Encephalon of Bibrahcbiata, 7,11* 

Endornjcbidae, 360. 

Eniaca, 54, 67. 

Ennomidae, 196. 

Kntalopliora, 401, 402; rugosa, 401. 

Entonxobrya* 27i, 272,275; albocmeta, 
271, 279; annulata, 271; arborea, 
271 $ atra, 271, 281; cincta, 271; 
corticaUs, 271; decemfasciata, 271 $ 
decora, 271, 280$. disjunefa,. 271 ‘5 
fasciala, 271$ /fenestraru:^ 27lj, 
griseo-oHvata, 271,281$ 3nc^ki27i> 
l 8 Q; jntemxedia, 274 27 , 6 $ kte- 
media, var.elongata, 275; , ’ 

271 , 278$ ■mar^ata,,271; 
br4ne% 271^ #uEifasciat% 275*; 

' 278 $ mulfcmsci^ta, tar; 
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2^77, 278, 279 ; inultifasciala, var. 
Nicoleti, 278, 279; mulf-ifuaciala, 
var. puldiella, 277; miiscorum, 271, 
278; Nieokfcii, 271, 275, 278; ni¬ 
valis, 271, 272, 275; perpulchm, 
271, 2S1; purj)ura3Ctnis, 271, 282; 
superba, 279; variegata, 271. 

Entoinobrya, Rovis. of genus, by G-. 
Brook, 2/0. 

Epoira, 1G6; diacleina, 166, 173. 

Epilobiam, iso; moiitanum, 180. 

Bpin/eus, 54-, 58. 

Epitolia, 54, 61. 

Epithecaand theca of corals, 301. 

Epitraniis, 54, 55, 56; albipeimis, 54, 
66; fulvcscens, 54, 55 ; impulsalor, 
54, 56. 

Eristalis, 179; tcnax, 179, 180, 181, 
182,185. 

Erotylidtt^, 351, 

Erythrsoa, 175; Centaurium, 175. 

Erythrotriorchis, 405, 407; Dorice, 405, 
407. 

Eschara, 402. 

Eucalyptus, manna on, 109; gracilis, 
111; leucoxyliiin, 111; odomta, 109; 
oleosa, 109, *110, 111; viminalis, 109, 
111 . 

Eiichalcis, 54, 63 j hematomera, 67; 
Miegii, 64, 63. 

Eulepidotis, 202; politaria, 202. 

EuUma, 99,112,122,125, 129; acan- 
thyliis, 112,118; acerrima, 112,118, 
120; acicula, 117 *, amblia, 112,127; 
attemiata, 117; bilineata, 113,147; 
campyia, 112, 122; chascanon, 112, 
114; cbaunax, 112, 114; chydaja, 
112, 124; chyta, 112, 121; oyliu- 
drata, 112, 125; dissimilis, 112, 
128; distorta, 117,127; distorfa, vaiv 
gmcilia, 113, 115; epbamilla, 112, 
116,120; cury ohada, 112,129; fallax, 
112, 123, 124; fumelica, 112, 121; 
fasoiata, 112, ilS, 114; gomphus, 
112, 125, 127; graoilis, 115, 117, 
121; hebcs, 112, 127; Mans, 112, 
115 ;"byalina, 112,126 ; iiilermodia, 
114,115,116,119,120; defeyaiana, 
114, 120; kampyla, 129; latipes, 
112, 120; ientiginosa, 124; Manzo- 
niana, 118; oxytsta, 112, 117, 118, 
119,130; paivensis, 124; polita, 99, 
116; psila, 112; rutiJa, 118; sarissa, 
112, 119, 121; sternostoma, 125, 
127; feubpkta, 11^, 118. 

177; <janmbmum, 177. 

Euphrasia, 177; offildaalis, 177,178, 
102; wythrophttialmns, 

m 


Eurystomus, 434; afcr, 434. 

Eutrupola, 195. 

Evadno, 102; Nordinanni, 103. 

Ealco, ^38; ni’dosiacus, 438; cbicquera, 
438; ruiieoliis, 438; tiimunculus, 
438. 

Eatua, 3J8, 351. 

Eenesieliirla), 401. 

Eeronia, 372. 

Fishes, brain and nerves of, 1. 

EisaureilidoD of ‘ Challenger ’ Expod., R. 
B. Watson on, 26. 

Elowtrs visited by insects, A. W*. Ben¬ 
nett on, 174; R. M. Christy on, 
186. 

Elustra, 105; foliacea, 105. 

Eorclia, 51. 

Eormica cineroa, 50; fuseji, 48, 50, 

Function tongue of bee, 408. 

Fiiiigiajlil, 146, 149, 150, 151, 152, 
153, 154, 155, 157, 158, 159, 100, 
163, 304, 311, 419; eehinata, 149, 
150,^ 159 ; fChrenbergi, 119 j }>aiuno- 
tensis, (ftnote) 146 5 scutaria, (ftnote) 
140; subintegT/o (I’tnoic), 140. 

, columella of, 140; distrib. of 
septa, 145; histology hard jmrts, 
14G ; interlocular spaces, L46; sole- 
rcnchyma of, 144 j echinala, 149, 
construct. eoralUm of, 149. 

Eungiacca, 139. 

Eungidte, 137,138, 139,140,141.146, 
159, 161, 302, 303, 314, 316, 317, 
318. 

-, Prof, Duncan on n. gen. of (Dia- 

fungia), 417. 

-, hard struct, of, 137, 302 ; as diff. 

by Edw. & llaimc, 139; diagnosis of 
fam., 141. 

Eunghue (sub(am.), 140,141,166,100, 
302,303,318, 417,439. 

Eusus, 95; gnu'iliH, 95, 99, 1T)0; 
ialandicufl, 95, 96, 97; pmphiquus, 
95,97,99, 100; Turtoni, 99. 

OaduB, 95 J vimis, 96. 

Galatlioa, S35, 98; squamifera, 95, 96, 

100 . 

0aleopsi3, 180; Totrahit, 180. 

Oalium, 176; verum, 176. 

OaraasidsD, 381,385, 388. 

Gamasids of boe, A. D. Michael, observ, 
on, 886, 888. 

Gamasus, 371, 373, 377, 379, 384 
(ftnote), 886, 388. 

GarruUnss, 427. 

Garvies, are young herrm^, 92. 

GastroUna, 350, B51. 

Gemelaria, 105; loriculata, 106. 
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Gl-onabfti'ia, 110. 

Gooiiu'trn., 2005 nmliomciaria, 200; 
mexicarin, 200. 

Otwge, 0.1<\, on Acarid snpposetl lly- 
popus, 381, 

Oersndam, 178, 103 j Ilobertianum, 
180; «ylvati(.!um, 178,^ 

Goi‘da ouuiluin, now PeritHclioua Tiifu- 
BOi’iun, h\ \Y. PhilUpH on, 2U3, 201, 
205;glans, 293; lixu, 291. 

Oliuicidunn, 439; pfrlatmii, 439. 

Glauconomo, 401; Hldlipoi’a, 401. 

Goldie, A,, coil. oi‘birds iVuin N. Guinea, 
405. 

Gonoptoryx, 188; rbamni, 188. 

Gonogala, 197, 201; diagnosis of, 197; 
lactea, 201. 

GonoHhus, 197, 200, 201, 201; Havi- 
limbria, 200. 

Grallaiorcs, 440* 

Gra88hoj)poi*, aiulitory org. in log, 4 

GrauealiiH, 424; pootomlis, 424. 

Gryllus bicroglyplms, uudiiory org. in 
leg, 4 

Gyinnobucco, 432; Bonapat'tii,432. 

Gypohiemx, 430; angoionsia, 430. 

Ilalcyon, 431; chelicutcnsis, 435; cya- 
nolciu?a, 435; nuiimibien, 435 j send- 
cfcvulca, <1'35. 

Halichondria, 105, 107; ileus, 107; 
panicea, 105. 

Halicoro, 367,3(38, 309, 370. 

Haliglossa, 141), 150; ech inala, 149. 

Halomitra, 155, 159, 100, 101; crus- 
taet'a, 156; consinict. of, 155. 

HalticeUa, 53, 54, 00, 01, 02, (34; cine¬ 
raria, 54, 62} declavator, 64, 61; 
divisicjornis, 63; ducator, 54, 61; 
dubitator, 54', 00; onsatur, 61, 6(5; 
faBuicornia, 54, 03; llguralor, 07; 
fhmior, 08; gkdiuloi-, 01; libemtor, 
64, 62; motator, 61 (orr.); myrme- 
Iconis, 64; nigpieola, 67; notator, 
61; osniieidn, 54, 63; propwator, 
61} signal or, 01 ; Bubfasckla, 62; 
tarsalis, 67; tonlator, 61, 66 ; tc- 
nusta, 67; velusta, 67. 

Halticbelia, 64, 66 (err.); arytbrptelus, 
66; osHiicida, 67. 

Hapalodema, 404; nanna,,4$4 

Hodydipna, 427; pktyura, 427. ‘ 

Helotarsus, 437; ecaudatjua, 487. 

Heraoleum, 180; %«nidyleuin, 180, 

182 . 

Kerodii, 440. ; 

Herpetolithus, 140: Ebwbi#, 1#. 

Herpolifcba, 140, 150, 

150,161} fclio«ia,’l52ra)tang. 
partsdf, 152| lb«i0fa)152. , 


ITcmng-brccaing, 89; fry, 92, dostruo- 
lioii of, 93; inigrutiona of, 80, 93. 
IleiTiiig-iisbery of 8eollaud, 81; dimi¬ 
nishing?, 88; harbour-accomodation 
for, 92; increasing, 91; tab, state- 
jnents, 90, 91. 

Hetoromcra, 351. 

H<4m)poru, 402; conifortx, 402, 403 5 
ittieruUa, 402. 

iroteru])orida5, 402; G. Busk on tabulce 
of, 402; A. VY, Waters on, 403. 
Hierucium, 180; syivaticiiin, ISO. 
lligoiiius, n. g.,299; cilo, 299 (ffenote), 
300; crux, 300 (ftnotc); Boweri, 
299 (ftnole), 300. 

Ilipinirohia, 175; Janira, 175,176,181, 
184. 

liippoglosBoidcs, 96, 99, 100; liman- 
uoides, 96. 

llippolytc, 91; Omnehii, 98; spinus, 
94, 95, 97, 98; lliompsoni, 95, 96, 
98,100. 

nippoia., 54,01. 

ITisfeoridm, 296, 350, 351. 
llisliosioma, 380; poctincum, 380. 
Hockeria, 54, 61, 67, 74; eanarionsis, 
74; Bargelasii, (57; 6gurator, 67; 
nigra, 67; nyssa, 67; pimonus, 67; 
rnhpeB, 67; Walkeri, 67. 

Hololcpla, 350, 

Ifoniologius, cerebral, Prof. Owen on, 1* 
Iloinopus, 372,370,874,375; elephau- 
tis, 373, 375. 
lloney-anl, n. gen. of, 41. 

Hoplopterus, 4415 speeiosus, 441. 
Humilinan^s, 426. 

Hyas, 94, 97; coarofcatus, 94, 05, 96, 

100 . 

Hybothomx, 54,64; Graaffli, 54,64. 
Hybridism in 8almo, Dr. Hay on, 10, 
17,18. 

Bydractinia, 106; ochinata, 106,108. 
Ilydrozoa B. coast Scotland, 106. 
ilymordacidon, 107» fleus, 107, 
Eymenoptcra, Tisits to flowers, 18^- 
Hypericum, 175; huraifusum, 170; 
monfcanum, 175} perforatum, 175, 
176 j pulehrum, 178- 
Hyphalaater, 215, 217,204; dkdsma- 
tus; 284, 207; inemis,, 204, 200 ; 
hyalmus, 284, 285; pknus, 284 
. 242. - 

Hyphantomis, 426; atrogul^ds, 426; 
Hypodcoi®®, 875 and Itedta. ' 

Hypopi, 872, 874 '876, Wf87% 
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sapromTsantra, 372; epinitarsus, 
375. 

Hypopus, Bciieso on, 877; Clapartido on, 
373, 377> 379; Dufoui* on, 873, 377; 
jDujardin on, 372, 377, 38 ij; Duges 
on, 371, 377; J’arstcnbtTg on, 373; 
G-crvais on, 373, 377; Halier on, 376, 
377; Koch on, 372, 377; Megnin 
on, and expcr., 37‘-l<j 377; Michael’s 
summary thereon, 389 j Murray on, 
375, 377; Tatemon, 375. 

Hypopus qiiestion, A. D. Michael on, 
*371. 

Idiodactyles, 427. 

Idmonoa, 4-01. 

Ilyaster, 218 (ftnote); mirabilis, 218 
(ftnoto). 

Inachus, 95 ; dorsettensis, 95, 96. 

Infusorian, BeritriohouS, new (Oerda 
caudata), 293. 

Insects, nerv, systof, 9,13. 

Insects’ -visits to Flowers, A. W. Ben¬ 
nett on, 175,181; R. M. Christy on, 
186. 

Invertebrafes, nervous centres of, 6. 

Irrisor, 427; erythrorhynohus, 427. 

Irrisorinso, 427. 

Isodiotya, 106; Edwardii, 106, 107 j 
gi'acilis, 106,107. 

Isotoma, 270, 272, 280. 

Ispidina, 435 ; picta, 435. 

Japan Brenthidse, 295. 

Jonthocerus, 298; crematns, 299; ni- 
gripes, 298,299; ophthalmicus, 299. 

Katydes, auditory org. in leg, 4. 

Kirby, W. F., on genera of ChalcidinsB 
and n. sp. of Iieucospidinfe, 53. 

EaHatse, 176,182. 

Labidophorus talpjB, 376. 

Laminipiantares, 422. 

Lamium, 177; album, 177. 

Lamprocolms, 426; ameihystinus, 427; 
auratua, 427 ; aplondidus, 4-26. 

Eanguria, 347 5 atriceps, 347, 308; 
columella, 347, 357; convexioollis, 
347, 356; filiformis, 347, 348; fu- 
oosa, 347, 358; gemculata, 347,357; 
ingfens, 347, 848, 356, 358; Jan- 
eoni, 848; liewisii, 347, 357, 358; 
Hmetriesi, 347 5 Mozardi, 348, 349, 
356; Bara, 84-7,357; nigripes, $47, 
348; Bigntarsis, 347,357; pectoralis, 
; 347,1 356, 357; prffitermissa, 347, 
\353s* frusta, 347, $48; ruficeps, 
$47, ’ $47; Infoliata, 


31*8,352;unicolor, 347; Watorhousci, 
31*7. 

Languriidso, 347, 348, 3t9, 350, 351, 
359; breeding of, 356; develop, of^ 
31*9,351; forms of, 350; goograph. 
distrib. of, 317; infbteuco exter, 
agents on, 352; modifications of, 
352 ; number ap. of, 348. 

Laniarius, 423; sethiopicua, 423 ; chlo- 
ris, 423; erythrogastcr, 423; polio- 
cephalus, 423, 

Eanimoo, 424, 

Lanins, 424; exciibitorius, 4-24, 

Lasius flavus, 4-9, 51; niger, 50. 
Latirostros, 425. 

Leda, 94; minuta, 94, 95, 96. 
Leoutodon, 176; autumnalis, 176, 
177. 

Lopeta emea, dentition of, 39. 
Lepidocyrtus, 271. 

Lopidoptera, visits to flowers, 184, 188, 
189. 

Lepidostcus, brain of, 1, 

Leptaatreea, 362, 366. 

Loptoria, 362, 3{)4; phrygia, 364. 

Lerp ins(v‘ct of Australia, 109; of Tan 
Diemen’s Land, 111, 

Leucospidinse, 65, 69. 

-, W. F. Kirby on, 53. 

Lcueospis, 65, 69 ; aflinia, 65; nfUnis, 
yar. lioridana, 65; ant.iqua, 65; ba- 
salis, 65; canadensis, 65; Oamboyi, 
65; Integra, 68; rnysoliea, 69; to- 
mentosa, 09; tricolor, 69. 

-tricolor, a parasite of Antliidium 

cordatum, 69. 

Lewis, 0., Japp Brcnlhidoe, and notes 
of their habits, 295; Japanese Lan- 
guriidcc, with notes on thoir habits 
and oxtornal sexual structure, 31:7, 
Liclionoporu, 403; boktiformis, 403; 
cochbidea, 463, 

LIgula odulis, 81; Mansoni, 78, cling, of, 
80 ; nodosa, 82; n'ptuus, 82; miu- 
pUdssima, 79, 

Llmnocorax, 44-1; nigor, 441. 

Limulus, 378, 39A 
Linaritt, 178 5 vulgaris, 178. 

Linyphia, 163,165 (ftnote) j emphana, 
163; mar^inata, 163; moniana, 
163; acalarifera, 163; triangularis, 
163. 

Lipura, mandibles of, 21 . 

Littorina, 106,108,130; littorea, 106; 
rudis, 130. 

Lobivanellus, 441; senegalus, 441; 

senegalensis, 441. 

Locust, brain of, 6 ; nerves of, 6 . 
Lopboserinss, 140, 141, $02, 303, $09, 
,$15,317,318,419. 
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Loplioscm, 303, 308, 317, 318; diagn. 
of, 303; cnstafcji, 301i; cxplanuiata, 
30i, 305. 

Lop^ioserinoo, hard pavfcs of, 302. 

Lotus, 176; coniiculatiis, 176, 177, 
181. 

Lubboch, Sir J., on Collembola, 27l; 
observ. on Ants, Boos, and Wasps, 
pfc. X., 41; on 'sense of colour among 
some Lower Animals, 205. 

Lucanicte, 360. 

Lucina, 94; borealis, 94, 95, 97, 98 j 
flemosa, 96, 98, 100. 

Lucinopsis, 99 ; iindata, 09. 

Luklia, 103; Sarsi, 103, 104 

Lump-hsh, eyes of, 5. 

Lyecena, 188. 

Lychnis, 179 llos-euculi, 179. 

Lycosa, 1G5 (ftnote). 

Lythrum, 178; Saiicaria, 178,179. 

Maerodipteryx, 434; voxillarius, 434. 

Macrorliinus, 370 (ftnote). 

Mactra, 93 j elliptica, 95, 97, 99, 

100 . 

Hadrepora, 155 j, orusfcacea, 155 j mo- 
nilo, 318. 

Madreporaria, Prof. Duncan on, 137, 
138, 139, 3G1, 396 j Perforata, 140, 
159. 

‘Madreporideo, 139. 

MmndrarcBa, 314. * 

Mseandrina, 310. 

Mieandroscris, 303, 305, 309, 316; 
auskaliie, 805,308; Bottae, 305,306, 
308, hard parts of, 806; divis. of, 
805. 

Malacodermata, 138. 

Malaconotinaa, 423. 

Malimbus, 426; nitons, 436. 

Malva, 176 ; moschata, 176,183. 

Hanatus, 367, 868, 369, 370; ameri- 
eanus, 368 (ftnote), 370 j senega- 
lensis, 368 (ftnofce), 369. 

Manna of S. Australia, 109. 

Marginelia, 334 j avena, 334 j Xcriili, 
834. 

Marine fauna East coast Scotland, 
8i 

Medulla oblongata in Tertebrates, 3. 

Megalsfeminsj, 431. 

Megalooolus, 54, 61, 66; ensator, 

. 66 . 

Megatriorchis, 405 ; Donee, 405,406. 

Melsenornis, 423; edoloides, 423. 

Melarapyrum, 178; pratense, 178, 
180. 

Melierax, 437; Mechotri, 4B7; poly- 


Melophorus, gen. diag. of, 51; Bagoti, 
51. 

Meristes, 423; polioeephalus, 423. 
Mcrops, 434; segyptius, 434 ; ango- 
lunsis, 435 ; Lafresnayii, 435 ; nubi- 
cus, 434; superciliosus, 484. 
Menilina), 140, 303, 316, 3l7, 318; 

anatomy of, 316, 

Mesentcripora, 400, 401. 

Mesopictis, 430; decipiens, 430 ; goer- 
tan, 431; namaquus, 430; schoensis, 
430 I xantholophus, 430, 

Mctallopsis, 70; cayennensis, 70. 
Methodic habits of Insects Tisiting 
flowers, A. W. Bennett on, 175; R. 
M. Christy on, 186. 

Michael, A. D., the Hypopus Question, 
©r Life-History of certain Acarina, 
371; ex^ier. on Hypopi, 380; on 
Pyroglyphi, 381. 

Mierabacia, 417, 419. 

Microlanguria, 347, 348; Jansoni, 347, 
348. 

Micronia, 200. 

Microniidse, 195. 

Mierosolena, 314. 

Miscogaster, 54, 58; gelo, 54, 58, 

Mite of humble-bee, 384; 0. P. Heorge 
on, 884; A. D. Michael, observ. on, 
886 . 

Modiolaria, 94; nigra, 94. 

Moilusca of ‘ Challenger ’ Exped., by 
Rev. B. B. Watson, (XVI.) 26, 
(XYII.) 112, (XVIII.) 284, (XIX.) 
319, (XX) 341. 

Montacuta, 95; substriata, 95. 
Monticulipora, 402. 

Montiporinee, 314, 

Mono, 360, 361. 

Motella, 89. 

Moths, iam. XXraptetygidm, 195. 

Muller, Dr., criticisms on Lubboek*s 
exper. ou Bees, 41. 

Multicavea, 402; lateralis, 402. 

Musca, 371; domestica, 371. 
MuseipetniEe, 425. 

Musophaga, 433 j Rossm, 483. 
Musophaginm, 433. 

Myobiadse, 390. 

Myrmeleon, 64. ’ 

Mysis, 95 ; vulgaris, 95, 

Mytilus, 91; modiolus, lOO; phaaeo** 
Jinus, 94, 98. 

Hatatores, 441. 

ISfatica, 95} catena, 99, 100; green-^ 
landica, 95, 96; Montagui, 99, 
Kectarinia, 427 ; acih, 428, cuprea, 
423 ; inetaUica, 428 j pktyura 

^7. , ‘ 

8 ^ 


2fonp% 437. 

obtusata, 103. 
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Ncctarinim®, 427. 

Neochalcis, 64, 60, 63, 67; osmicida, 
67. 

Nepeta, 177; Glechoma, 177,183. 

Nepheloleuca, 107, 201; poliiia, 201, 
202. 

Nej hila, 171. 

N"icatoi’, 423 ; cliloris, 423. 

N’inox, 407; Goldiei, 407; terrlcolor, 
407 5 tbeomacha, 407. 

Nit us, 437; badius, 437; splienums, 
437. 

Noctua, 439; perlata, 439. 

JSTotaspis, 64, 68; Ibrmiciformis, 54, 
58. 

Note on type specimen of Cavpophaga 
Ninschii (Ramsay), 25. 

Nucula, 94; mtida, 98; nucleus, 94, 
95, 98. 


Observ. on Ants, Bees, and Wasps 
(Lubbock), pt. X., 41. 

—— on marine fauna of E. coast 
Scotland, by I)r. R. Lay, 84. 
Ocuiinidse, 139, 395. 

Odostomia, 124,128, 328; lactea, 328 ; 

unidentata, 124. 

Oniopbron, 360; 

Ononis, 171; arvensis, 176. 
Onycognathus, 427; Hartlaubi, 427. 
Opercula of Cliilostomata, equivalents 
of, R. L, Longe on, 401. 
Ophioglypba, 103; cilinta, 103,104. 
Opluopholis, 103; aculeata, 103, 104. 
Opisthobranebia, 284. 

Orchesella, 272 j cincta, 273, 278. 
Oriolinse, 424, 

Oriolus, 434; auratus, 424; nigii- 
pennis, 424. 

Orospris, 303. 

Ortbostomata, 285. 

Ortygometra, 441; nigra, 441. 
Oryebodea insignia, 301; lineolalus, 
301; pictus, 301. 

Oscsines, 422, 

Osmia, 372, 383. 

Osmoderma, 371 j ororaita, 371. 
Ossicula audituB, 366 (ftnote). 

Ovuk, 825. 

Owan, Prof., Cerebral Homologies in 
, Vertebrates and Invertebrates, 1. 
Osylopbus, 432; afer, 433; glanda- 
rius, 432. 

Pacbycephalinse, 423. 

Pachylanguria, 348. 

Paebyprora orientalis, 425. 

Pachyseris, 303,809,810, 317; affinis, 
310; exarata, 310; Isevloollis, 310; 


mgosa, 310; spcciosa, 310, 311; 
Yalendcmicsi, 310, 311. 

Pacliysoris, Btructuro of, 300, 

Paguru^, 94,107,108 ; Bornbardus, 94, 
95, 96, 100; Prideauxii, 95, 96, 103. 

Pairing of Tegenariu Guytniii, 162. 

Palrcmoii, 95; smutus, *95. 

Paloeocyolus, 138. 

Palfeornis, 429; torqnata, 429. 

Pahadte, 195. 

Pandaliis, 95 j annnUcornis, 95, 96, 98. 

Papilio Lcmoleiis and Neplicle, see 
Chalcis Cowani. 

ParadisiidsD, 408. 

Parnassius, 188; Apollo, 188. 

Parra, 441; afiicana, 441. 

Pavonia, 155, 303, 316; Sidcrca, 310. 

Pccten, 95; opercultuds, 95, 98, lUO; 
similis, 95; tigriiius, 95, 96, 98, 
100 . 

Pediculus, 384; capitis, 384. 

l^dargi, 440. 

Penihotria macrura, 426. 

Porforaia, 137,138, 313, 363. 

PtM'ipatus, enibryo, 10, 

Pcristeroidi'o}, 436. 

PeritricbouB Infusorian (Gcrdacaudata), 
R. W. Phillips on, 293. 

Pernis, 437; apivorus, 437. 

Phalccna, 198, 203; area, 201 ; areata, 
201; politnla, 202; politia, 202; 
sftmbucaria, 198. 

Pbasgonophora, 54, 59, 61,74; Batesil, 
74; crassicauda, 54, 59; sulcata, 54, 
59. 

Pherusa, 102; fucicola, 103. 

Phillips, R. W., on tujw Perilricbous 
Infusorian (Gerda caudaln), 293. 

Pbiloica, 103 ; domtwlica, 163. 

PholidatJgcs, 427 j leiu^ogaBter, 427. 

PholidopiiaiuB, 436; Bharpii, 436. 

Pliyllangia, 39B, 399; di.spcrhu, 397 i 
papuuiibis, 396,399. 

Phyllostonia, 380; jK^ctincuni, 380. 

PicuH, 430; baliuB, 431; goortan, 431; 
schoensis, 430, 

Pieris, 177; Bmssirm, 177, 181, 184, 
188,193; Rape), 177,178,179, IBO, 
181,184. 

Pimjunella, 176 ; Saxifraga, 170. 

Pionias, 429; cm»su4, 429 j iusokapil- 
lus,429; Meyeri, 430. 

Planera, 360, 351. 

Plantago, 177; lanceolata, 177. 

Platypi, 297. 

Platypus, 296. 

Platystirinse, 425, 

Plesioserie, 809, 317, 81S* 

Plfiurotoma, 66; turrieula, 96, 99. 

Pioeeinss, 426. 
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Poclaborcia, 155. 

Poduraj 273 j alboeincta, 279; avborea 
grisca, 275 ; cain[)e«tri«(!ineren, 273; 
laBciiiia, 275 j niinula, 272; iiigfoma- 
cuJata, 272; nivalis, 272, 27U; sim¬ 
plex, 275; variegula, 275. 

PoclurtE, Boui'let on, 270; Nioolofc on, 
270; Nicolcton Isotoma, 270. 
Pogonorhynchua, 431; bidentatus, 433 j 
leueoccphalna, 432; Boilet.i, 43L 
Poltornis, 437 ; nifipcnnia, 437. 
Polyboroides, 437; radialus, 437; typi- 
cus, 437. 

Polyommat-us Alexia, 177, 181, 181. 
Polypora, 401; closupo aperture of, 401, 
Polyzoa, E. coast Scotland, S .0. Eidley 
on, 105. 

Polyzoa, 400, 401, 402. 

Pondon, 102; polypliemoidos, 103, 
Ponera, diacov. of, in Britain, 51; con- 
traefca, 51, 

Porcdlanaster, 215, 217, 245; caullfer, 
218, 222 3 cceruleus, 217 (ffcnote), 
218; orassus, 218,225 ; gracilis, 218, 
227 ; tuberosus, 218, 223. 
Porccllaiiasteridfe^ 214. 

Porifcos, 148, 362 j lutea, 365. 

Poriticlas, 313. 

Poritinse, 313. 

Porpbyrio, 441; Alleni, 411. 

Portumia, 95, 100 j mannorous, 95 j 
pusillus, 90,100. 

Potentilla, 177; reptans, 177; Tomen- 
tUla, 178,180,183. 

Potarium, 178; officinale, 178. 

Primula vulgaris, (ftnote) 189 
Prionopinis, 425. 

Probolmm, 102; pbUexianum, 102, 
Proctoeeras, 54, 60. 

Proctophyllodes, 388; glandarinusi 888. 
I^ropilidium, shell of, 40. 

Prunella vulgans, 176,177,179. 
Psammobia, 95 ; ferroensis, 95, 97. 
Psammo&eris, 140. 

Pscudochalcis, 54, 61, 

Psittaci, 429. 

Pay 11a, manna made by, 109,110. 
Pterolichus, 375; falcigor, 375. 
Pteros'iichus, 3B0. 

Ptiloslomus, 4-27; senegalensis, 427. 
Ptinus, 296. 

Puncturella, 26,94; acuminata*#a var, 
of Pissiurisepta postrata, 29 j acuta= 
P. profundi, 29; agger, 32; bryohia, 
82; (Cranopsis) asturiana, 29; conioa, 
83 ; craiica, 80; cratieia, 27; craticia 
=Biraula asturiana, 29; galeata(#» 
P. Koaohina), 26; granulata, 31; 

' Hi^ohina, 94; oxia, 36; (?)n. sp., 

' ' ' 83''^’-f}6Cta=:P. olaihrata, 29; piecta^ ■ 


34; princops («P. Ifoachina), 2Gi 
profundi, 35; (Fissurisepta) rostrata, 
38} sportella, 37; buberculata=::Bi-» 
muLi granulnta, 20. 

Pycnonutinm, 424. 

Pygniephorus, 376, 388 (ftnote), 893; 

inesembrin®, 376 ; spinosus, 376. 
PyrainidcllidsB of ‘ Challenger’ Exped.^ 

Pyrus, 177; malus, 177,178. 

Eadiopora, zooecial tubes of, 403. 
Ballinsc, 441. 

Bainsay, E. P., on type of Oarpophaga 
P’inschii, 25. 

Eaimnculus, 177, 189 (ftnote), 193 j 
acris, 193; bulbosus, 177, 193; Pi- 
caria, 189 (ftnote) ; repens, 193. 
Eemarks on the genera of subfam. 
Ohalcidinfe, with synonymic notes 
and descrip, of new sp. of lioucospi^ 
dinse and Olialoidinse, by W. P. Kirby, 
53. 

Eeport on Keliinoderms of E. coast 
Scotland, by Prof. P. J. Bell, 102. 
Eetepora, 404 

Bcf iculipora, 401, 403; dorsalis, 401; 
nuinmuUtorum, 401; transennata, 
403. 

Bbaphidorrhynclms, 301. 

Khipiphorus, 376; paradoxus, 376. 
Ehytina, 366, 307, 368, 869, 370; 
Steilcri, 866, 370; auditory ossicles 
of, 366, compared with those of 
Cetacea, 370. 

Bidley, S. O., On some structures liable 
to variation in the Subfamily Astran- 
giacesB,, S95; Zoophytes and Sponges 
of E. coast of Scotland, 105. 

B.imula, SO; cognate, 80. 

Bingicula, 290; acuta, 298; assu* 
larum, 290, 291; auriculata, 292, 
293; Coujoni, 291; grandinosa, 292; 
peracuta, 290,292,293; pusilla, 290; 
semistriata, 293; Somen, 203. 

Bipula, 197, 200; area, 201; umbo- 
metaria, 200; moxicaria, 200. 

Bissoa, 129; epidaurica, 129; glabrata, 
129 (ftnote); striata, 129, 

Bissoina, 122,123,124 
Eomanes, O. J., on pbygialogy of 
Echmodennata, 131. 

Bubus, 175;, fruticosus, 176*-180. 

Bumex, l78; acefcosa, 178; acetosejb, 


Salmo fontinalis, 13,, 14, variationa 
and hybridism in, 13, l5,18; SaJar, 

19. . ^ , ' 

Salvia Yerbenaca, 176, 
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Sao, 339, see Oyclichna. 

Saprinus, 350. 

Sapromysa, 373. 

Sarcoptes, 371, 384 j Scabiei, 371, 378. 

SarcoptiUfe, 373. 

Saxicava, 96 ; arctica, 100; rngosa, 90. 

8axitVag:i, 178; graniiUvta, 178. 

Bcabiosa, 176; arvoni^i•^, 176, 177 ; sue- 
eisa, 176, 179, 183, 193. 

Sealaria, 06; Tvevelyana, 96. 

iScaphanclei’, 341 ; gcacilis, 342, 315; 
lignarius, 343, 345 ; miindus, 31-2, 
345 ; uiveus, 342, 343; puucto- 
siriatus, 343,344, 346. 

Scaraba?us, 371- 

Scarites, 350, 361. 

Schisbocephalus dimorphus, 81. 

Schizorhis, 433 ; zonura, 433. 

Sderobasica, 138, 

Solerodenuata, 138. 

Seopa, 489; gin, 439; zorea, 439. 

Sootofnis, 434; loiigicauda, 434. 

Scpobieulai'ia, 97 j pvismatica, 97, 99. 

Scutus australis, deiititioa 39, 

Seyphidia, 293. 

Sebasiu.*? Deyrollei, 296. 

Setiecio Jacobiea, 175-181. 

Sense of colour in Daphuia, 205 ; in 
Crustacea, 206. 

Serrator, 375 ; amphibiua, 375, 380. 

Semitula, 178,179; tiuctoria, 178,179, 
183. 

Sburpe, E. B., Contributions to the 
Ornithology of Now Guinea, TX., 
405 ; Notes on Collection of Birds 
naade by Herr Bohndorfi* in Bahr el 
Ohazal l*rovinco and Nyain-nyam 
Country, Africa, 419. 

SidemstroBO, 303, 316, 317» 318 j ana¬ 
tomy of, 316 } grandis, 318. 

SicleHtia, 319. 

Sigmodus, 425; mentalis, 425 ; rufi- 
Tentris, 4:^5, 

Sira, 271. 

Sim, 280. 

Sirenia., 370, 

Sirinopteryx, 197, 201; diagnosis of, 
197; mlivinetata, 201. 

Sladen, W. P., on Asteroidca of * Chal¬ 
lenger’ Exped., 214 

Smicra, 53, 54, 56, 58, 65,^70 j abdo- 
minaiia. 65; adaptata, 66"; a-mbigua, 
65; Burmeisten, 73; captiva, 66; 
oerta, 72; eontacta, 7l, 72; deei- 

f iens, 73; decora, 54, 56; descripta, 
6} diinidiata, 66 j > discolor, 73; 
dtt, 54, 58; erythrina, 66; ex- 
‘ 66; femomta, 66; flam- 

,fo^cata, 71; fulvesscens, 


72; Iciieotelns, 54, 60; hxteipennis, 
74; Tuusus, 56; nioliinoptera, 66; 
nigropiofa, 66 ; pmi,72, pulchra, 66; 
rulipes, 70; slopes, 71; subpuuclatu, 
66 J tnuisitiva, 66. 

Smyiitlmrus upiealis, habit of, 23. 

Solastcr, 103; oiideea, 103, 10 k 

Soldi pel lucid US, 95, 99. 

Solidago virgaumi, 180. 

Spatangus purpureua, 102, 103, 104, 

Spermoplioruin of Spiders, 105. 

Sphagolobus, 436 ; atrat us, 436. 

Sphex, 66 ; punctata, 66. 

Spiders, abd. sex. oi*gan, 171; confiicts 
of, 171; deposition of semen, 163; 
killing each other, 169; pairing of, 
162; sexual cxoursioiis of, 170; 
testing webs, 170. 

Spilochalcis, 54, 55, 

Spiraea Ulrnaria, 178,179. 

Spiranthos, 177; autumnalis, 177. 

Spiiifer, 124. 

Sponges E. coast Scotland, S. 0. Eid- 
loy on, 105. 

Spongida K. coast Scotland, 106. 

Stacljys, 170; Betouica, 176-183; pa- 
lustris, 178-182. 

Steatoda, 161 (ftnoto); guttata, 164 
(ftnote). 

Stenorhynclius, 08 j tonuirostris, 98. 

Stichaster, 103 ; roseus, 103,10i. 

Stomatoceras, 54, 62, 63. 

Striges, 407. 

Strix, 440 j flatnmea, 440. 

Strongylocoutrotus, 103; drobachiensis, 
103,10k 

Structure and hard parts Fungidse (Lo* 
phoseriuce), I’rof. B, M, Buueau on, 
302. 

Structuro tongue of Honoy-Boo, T. J. 
iiriant on, 4U8. 

Sfcupuinffi, 426, 

Stylilbr, 112, 130; bryehiiu^, 130. 

Stypium, 54, 59, 66; conignslra, 66. 

Styracuster, 215, 217, 229; armatua, 
232; horritlua, 239. 

Suberifcos, 107; iicus, 107, lOS. 

Sylvia, 423 ; pamuudmna, 423. 

Symbiotes, 373 ; olephautis, 373. 

Syntelia, 299. 

Syrnium, 439; Bohndor0l, 439; nu¬ 
cha Ic, 439. 

Syrphidaj, 181,182. 

Syrplms, 177; clypoata, 177,178,179, 
180, 181, 182,185., 

Tania solium, 82. 

Tapes, 96; pullastm, 96;. titgimns, 
99, 

Taraxacum oiUciaale, 177. 





465 


Tarsonetntis, S76. 

Tclutrea mdaiiogastra, 425» 

Teetura tesiiKlmalis, 95. 

OCegeimria, 192 ; atriea, 172, 173 j ci- 
vilis, 17-, 173; domchtica, 165; 
Ouyoini, 162, 163, 165, 1G7, 168, 
169, 170; jmvk'tiua, 165. 

— Guyonii, pairing of, 162, 165; 
dcpo^. of semen, 163; gen. remarks 
on habits of, 167. 

Tcllina, 96; balthiea, 96, 09. 

Hepper, J. 0 . Otlo, Bcmarks on 
‘‘Manna” or Lcrp Insect of Aus¬ 
tralia, 109. 

Teretrius, 296. 

Terpsi]dione, 425; cristata, 425; me- 
laaogastra, 425. 

Tetrads, 197. 

Tctralanguria, 348, 

Tettigonia, 109. 

Tenenum Seorodonia, 175,179, 180 . 

Tbahctnim, 179; 6 avum, 179. 

Thamnastrsea, 302. 

Tliaamapus, 54, 56, 74; Walkcri, 74 

Tliaumatelia, 54, 60. 

Theca of Corals, substitation by cpi- 
theca, 861. 

Therinia, 198; aambucana, 198. 

Thinopteryx,197,202; crocoptorata, 202 , 
208 ; delcctans, 203; iietmlosa, 203 j 
praetoraria, 202, 203 j striulata, 202. 

Tlioracaster, 216,217,245; cylindratus, 
246. 

Thraeia, 95 5 papyracea, 95, 99. 

Tfeyomidinm, 219. 

TimarobitY MO. 

Tookus, 435; 436} ^thro- 

rhynchus, 436 ’; fhaoiatu#, 
semilasciatus, 436, 436. 

Tomoccrus, Brit. e]>. of, 0. Brook on, 
19 ; and dilf. of, 23. 

" longiccrnis, 23, 24; niger, 23; 
plunibea, 28, 24 5 tridentiferus,, 22, 
24 5 ’vnlgaria, 19, 21, 22, 25, 

Tongue of honey-bee, j. Briant on 
structure of, 408. 

Torilis, 175; Anthriscus, 175. 

Tornatcliidae, * Challenger * Exped., 
284. 

Tornatina, 831, 832 j eximia, 335; 
olivula, 332, 

Totipalmatse, 441. 

Trachehzus bisulcatus, 802. 

Treron cailva-, 486; nudirosfcris, 436; 
waalia, 486. 

Trisena, diagn. of, 21 ; mirabilis, 21 , 

22 . 

Tnobodactylns, 372, 875, 376,883,384, 
800 1 ^ylocopii^, 383, 885, 


Ti’iehodaeiylus, considerations thereon, 
383. 

Trichotropis, 99; borealis, 99. 

Trit‘ho.\enia, 54, 60, 62. 

Trilohum, 175, 193; fragiferum, 193; 
pratense, 176,177,180; procumbens, 
175; i*epens, 193. 

Trigomira, 54, 59. 

Tristrophis, 196, 190, 201; rufivinc- 
lata, 201; veneris, 200. 

Trochoseris, 140. 

Trochus, 94; alabastrum, 94,96; mil- 
h’gramis, 99 ; tuinidus, 99,100, 

Trogonina?, 434. 

Trophon, 94 ; barvicensis, 99; elathra- 
lus, 94, 99. 

Tryponseus, 296, 350. 

Tubularia, 107. 

Tullberg on species of Entomobrya, 271, 

Turaeua, 433 ; giganteus, 433, 

Turbinoliidee, 139, 395. 

Turjitella, 94; terebra, 94, 96, 99. 

Tyroglyphi, 874, 877, 878, 380, 881, 
382. 383, 386; breeding of, 382. 

Tyroglyphida, 381. 

Tyroglyplms, 372, 373, 374, 376. 877, 
378, 379, 380, 382, 883, 389; Pujar- 
dinii, 373; echinopds, 374; entomo- 
logicus, SM; farinaj, 380; longior, 
879; mycophagus, 874, 376, 378, 
380, dcvel. of, 378; rostro-serratus, 
874, 375, 380; siro, 875, 878, 386. 

tTmbelliferae, 175. 

Brapterygiclaj, 195,196, 204 ; distribu¬ 
tion of, 195- 

Urapteryx, 195, 196, 197, 198, 200, 
208, 204; areata, 201; breviaria, 
200 j ciara, 199; columbieola, 203 ; 
complicata, 202 j eroeoptemta, 202 ; 
delectans, 203 ; ebuleata, 199; 6avi- 
fimbria, 200; illiturata, 202; kan- 
talaria, 199 ; luteiceps, 199; maculi- 
caudaria, 199 j multistrigaria, 199 5 
nivea, 199; picticaudata, 198; plaU- 
nata, 200; podaliriata, 109; politia, 
202; prsetoraria, 202; qiiadriSJata, 
200; nifivinctata, 201; sambueata, 
399; sambucaria, 198; satumiari&j 
200; sciticaudaria, 198; tesserata, 
200; veneris, 200. 

tjtriculus, 320, 326, 384; acrobeles, 
826, 327; amboynensis, 826, 830; 
amphizQstus, 826, 386; aratus, 826, 
829, 331; avenanus, 326, 328; ca- 
nalicuktus, 328, 329 j ecmpJanattis, 
826, 835 ; culcitella, 882; famelicus 
826, 388,840 (ftnote); lactuca, 382; 
leptekes, 826,827; leucus, 826,884$ 
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olmformis, 326, 332; oryctus, 326, 
337 ; pacliys, 326, 331; phialu, 339; 
polita, 331; eirnillimus, 326, 310; 
simplex, 332; spatha, 326, 332, 833; 
striatula, 339; tornatus, 320, 335 j 
truncatulus, 335, 337 j turritus, 329 j 
timlDilicatus, 320,338 j vortex, 335. 

Valeriana ofBcinalis, 179, 

Vanessa Urtiea), 176,181,181,188. 

Variations iu Ibrm and hybridism in 
Salnio fontinalis, Dr. Day on, 13, 

Venus, 94; casina, 100 ; lineuta, 99; 
ovata, 94, 95, 96, 97, 99; striata, 97, 
99,100; striatum, 96 j striatus, 95. 

Verbascum, 193. 

Vespa miniita, 54, 65. 

Vidua principalis, 426. 

Viduinae, 426. 

Volucres Syndaetylse, 429, 434. 

Volvula, 821; acuta, 825; angustata, 
325,326. 

Vorticclla, 293,294 ; telescopioa, 294. 

Vorticellina, 293. 

Wasps, Sir «Tohu Lubboob on, 41; in¬ 
dustry of, 46. 

Waters, A. W., closure of Cyclostonm- 
tous Bryozoa, 400,401. 


Watson, Bcv. K. B., Mollusca of ‘ Chal¬ 
lenger ’ Exped., XVI. 26, Xyil, 112, 
XVIU. 281., XIX. 319, XX. 341. 
Wing-veins oi'Lepkloptera, A. C. Butler 
on number-system of, 106. 

Xenociclila, 424; indicator, 424. 
Xcnylla, diagn. of, 20; brevicauda, 

20 , 21; maritima, 20,21; nilida, 20, 

21 . 

Xeropteryx, 197, 203; diagnosis of, 
197; columbioola, 203, 204; sim- 
plicior, 201. 

Xylocopa, 383; violaoca, 383. 

Zanclostoinince, 432. 

Zeidora, A. Adams, = the fossil Crepie- 
niarginula of l^rof. Seguonza, 26. 

26, 37; calccolina, 28; naufraga, 
27; ^eguenzffi, 28. 

Zemiosos, 296, 297, 298; cancellatus* 
296 ; Ccltis, 296; porcatus, 296. 
Zoantharia, 138, 309. 

Zooecial tube, closure of, in Cyclostoma- 
tous Bryozoa, 400. 

Zoophytes E. coast of Scotland, 8, 0. 

Bidlcy on, 105. 

Zostorops senegalonsis, 426. 


END OE THE SEVENTEENTH VOLtTME. 
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